\ 



SEQUENCE LISTING 

<110> GONSALVES , DENNIS 
LING, KAI-SHU 

<120> GRAPEVINE LEAFROLL VIRUS PROTEINS AND 
THEIR USES 



<130> 07678/025007 



<140> US 10/039,112 
<141> 2001-12-31 

<150> US 09/650,324 
<151> 2000-08-29 

<150> US 09/579,259 
<151> 2000-05-25 



<150> US 09/224,898 
<151> 1998-12-31 



<150> US 08/770,544 
<151> 1996-12-20 

<150> US 60/009,008 
<151> 1995-12-21 

<160> 67 



<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 4173 
<212> DNA 

<213> Grapevine Leafroll Virus 



<400> 1 

gtgtctactt 

actttgccca 

tcgggcattt 

tccaggaggt 

atcaaggtta 

tccgtgtacg 

ctcgggggct 

actggaacaa 

gatgaaggct 

aattcacctg 

acgaaagctt 

agggtgctta 

agaaggaata 

gccatcggtt 

gcgttaacag 

gctaggcgtc 

tgcactttgt 

ctagggacgc 

aacagtctgt 

ccccaagcag 



acgcgaagag 
agtcctttat 
ccgacaaact 
tacgttcgag 
tgaagggcat 
cgttcatgac 
caaaggcttg 
aactcttttc 
tgacgcccgg 
taggcctctt 
ttctgtcaga 
ttggtgtttt 
tcgcgcgaac 
tacaatgtct 
tgactcgagg 
aggtaccatt 
taggtatttg 
tcttcggggt 
tcaccgtacc 
ctttaggtat 



tgtgatgaac 
agtcaaagta 
tgaacttcgg 
tcgtttgcgc 
gaaatcagag 
aggcaatatg 
cgcggcttct 
aggtctcaca 
agagaggctt 
agaacctgga 
attgtcattg 
tactctttcc 
tggcgtggat 
tagtggagga 
agggctatct 
ggcgttgctt 
ggctcatgct 
gagtgccagt 
ggaattaact 
ttctctcgtt 



gacaatttca 
cctggttcgg 
ggcgcgttcg 
gtattttcta 
gatggtaaac 
tcaaacgttc 
ttagctgtga 
tcctttcttt 
gatgcactaa 
gcttcggttg 
gaggacttca 
atggctctca 
gttttccacc 
aggtcgttag 
tcggcggttg 
tcgttttcca 
ctccctaggc 
accaattctt 
tgggaaggga 
gtgcgcgggt 



atatccttga 
tgctggttag 
acgtttctaa 
gggctattgt 
cactccctat 
attgcactag 
agggtgcagc 
ccgccggtgg 
cgcgccgtga 
cgaagcgggt 
ccactttcgt 
ctccggtggt 
gtgctcgttc 
ctggtgacgc 
cggtgaccag 
cgtcttacgc 
atttgatgtt 
ggtcgcttgg 
ggagttacag 
tgttaagtga 



gaccctggta 
cataaccact 
aaagaatttc 
ggaggatacg 
agccgaggat 
ggctggtttg 
ttcacgcgct 
tctgttttac 
acatgctgtg 
cgtttccgga 
cataaaaaat 
ctggaagtac 
gggtaccgcg 
tgctcgtggc 
aaatacagtg 
agtcagtggt 
cttctttggc 
gggctatacg 
atctttattg 
aactgtgcca 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 



caactaacgt acgtaccgcc gattgaaggt cggaatgttt atgatcaggc actaaatttt 1260 
tatcgcgact ttgactatga cgatggtgca ggcccatccg ggacggctgg tcaaagcgat 1320 
cctggaacca atacttcgga tacttcttcg gttttctctg acgatggttt gcccgctagt 1380 
ggcggtggct tcgacgcgcg cgttgaggca ggtcccagcc atgctgttga tgaatcacca 14 40 
aggggtagtg ttgagttcgt ctacagagaa cgtgtagatg aacatccggc gtgtggtgaa 1500 
gctgaagttg aaaaggatct aataacacca cttggtacag ctgtcttaga gtcgcccccc 1560 
gtaggtcctg aagctgggag cgcgcccaac gtcgaggacg gttgtccgga ggttgaagct 1620 
gagaaatgtt cggaggtcat cgttgacgtt cctagttcag aaccgccggt acaagaagtc 1680 
cttgaatcaa ccaatggtgt ccaagctgca agaactgaag aggttgtgca gggcgacaca 1740 
tgtggagctg gggtagctaa atcagaagtg agtcaacgtg tgtttcctgc gcaagtaccc 1800 
gcacatgaag ctggtcttga ggcatctagt ggcgcggtcg tggagccatt gcaagtttct 1860 
gtgccagtag ccgtagagaa aactgtttta tctgtcgaga aggcgcgtga gctaaaggcg 1920 
gtagataagg gcaaggcggt cgtgcacgca aaggaagtca agaatgtacc ggttaagacg 1980 
ttaccacgag gggctctaaa aattagtgag gataccgttc gtaaggaatt gtgcatgttt 2040 
agaacgtgtt cctgcggcgt gcagttggac gtgtacaatg aagcgaccat cgccactagg 2100 
ttctcaaatg cgtttacctt tgtcgatagc ttgaaaggga ggagtgcggt ctttttctca 2160 
aagctgggtg aggggtatac ctataatggt ggtagccatg tttcatcagg gtggcctcgt 2220 
gccctagagg atatcttaac ggcaattaag tacccaagcg tcttcgacca ctgtttagtg 2280 
cagaagtaca agatgggtgg aggcgtacca ttccacgctg atgacgagga gtgctatcca 2340 
tcagataacc ctatcttgac ggtcaatctc gtggggaagg caaacttctc gactaagtgc 2400 
aggaagggtg gtaaggtcat ggtcataaac gtagcttcgg gtgactattt tcttatgcct 2 4 60 
tgcggttttc aaaggacgca cttgcattca gtaaactcca tcgacgaagg gcgcatcagt 2520 
ttgacgttca gggcaactcg gcgcgtcttt ggtgtaggca ggatgttgca gttagccggc 2580 
ggcgtgtcgg atgagaagtc accaggtgtt ccaaaccagc aaccacagag ccaaggtgct 2 64 0 
accagaacaa tcacaccaaa atcggggggc aaggctctat ctgagggaag tggtagggaa 2700 
gtcaagggga ggtcgacata ctcgatatgg tgcgaacaag attacgttag gaagtgtgag 27 60 
tggctcaggg ctgataatcc agtgatggct cttaaacctg gctacacccc aatgacattt 2820 
gaagtggtta aagccgggac ctctgaagat gccgtcgtgg agtacttgaa gtatctggct 2880 
ataggcattg ggaggacata cagggcgttg cttatggcta gaaatattgc cgtcactacc 294 0 
gccgaaggtg ttctgaaagt acctaatcaa gtttatgaat cactaccggg ctttcacgtt 3000 
tacaagtcgg gcacagatct catttttcat tcaacacaag acggcttgcg tgtgagagac 3060 
ctaccgtacg tattcatagc tgagaaaggt atttttatca agggcaaaga tgtcgacgcg 3120 
gtagtagctt tgggcgacaa tctgtccgta tgtgatgata tattggtttt ccatgatgct 3180 
attaatttga tgggtgcact gaaagttgct cgatgtggta tggtgggtga atcatttaag 3240 
tcgttcgaat acaaatgcta taatgctccc ccaggtggcg gtaagacgac gatgctagtg 3300 
gacgaatttg tcaagtcacc caatagcacg gccaccatta cggctaacgt gggaagttct 3360 
gaggacataa atatggcggt gaagaagaga gatccgaatt tggaaggtct caacagtgct 3420 
accacagtta actccagggt ggttaacttt attgtcaggg gaatgtataa aagggttttg 34 80 
gtggatgagg tgtacatgat gcatcaaggc ttactacaac taggcgtctt cgcaaccggc 3540 
gcgtcggaag gcctcttttt tggagacata aatcagatac cattcataaa ccgggagaag 3600 
gtgtttagga tggattgtgc tgtatttgtt ccaaagaagg aaagcgttgt atacacttct 3660 
aaatcataca ggtgtccgtt agatgtttgc tacttgttgt cctcaatgac cgtaagggga 3720 
acggaaaagt gttaccctga aaaggtcgtt agcggtaagg acaaaccagt agtaagatcg 37 80 
ctgtccaaaa ggccaattgg aaccactgat gacgtagctg aaataaacgc tgacgtgtac 3840 
ttgtgcatga cccagttgga gaagtcggat atgaagaggt cgttgaaggg aaaaggaaaa 3900 
gaaacaccag tgatgacagt gcatgaagca cagggaaaaa cattcagtga tgtggtattg 3960 
tttaggacga agaaagccga tgactcccta ttcactaaac aaccgcatat acttgttggt 4020 
ttgtcgagac acacacgctc actggtttat gccgctctga gctcagagtt ggacgataag 4080 
gtcggcacat atattagcga cgcgtcgcct caatcagtat ccgacgcttt gcttcacacg 4140 
ttcgccccgg ctggttgctt tcgaggtata tga 4173 

<210> 2 
<211> 1390 
<212> PRT 

<213> Grapevine Leafroll Virus 
<400> 2 

Val Ser Thr Tyr Ala Lys Ser Val Met Asn Asp Asn Phe Asn lie Leu 
15 10 15 



-2- 



Glu 


Thr 


Leu 


Val 


Thr 


Leu 


Pro 


Lys 


Ser 


Phe 


He 


Val 


Lys 


Val 


Pro 


Gly 








20 










25 










30 






Ser 


Val 


Leu 


Val 


Ser 


He 


Thr 


Thr 


Ser 


Gly 


He 


Ser 


Asp 


Lys 


Leu 


Glu 






35 










40 










45 








Leu 


Arg 


Gly 


Ala 


Phe 


Asp 


Val 


Ser 


Lys 


Lys 


Asn 


Phe 


Ser 


Arg 


Arg 


Leu 




50 










55 










60 










Arg 


Ser 


Ser 


Arg 


Leu 


Arg 


Val 


Phe 


Ser 


Arg 


Ala 


He 


Val 


Glu 


Asp 


Thr 


65 










70 










75 










80 


lie 


Lys 


Val 


Met 


Lys 


Gly 


Met 


Lys 


Ser 


Glu 


Asp 


Gly 


Lys 


Pro 


Leu 


Pro 










85 










90 










95 




He 


Ala 


Glu 


Asp 


Ser 


Val 


Tyr 


Ala 


Phe 


Met 


Thr 


Gly 


Asn 


Met 


Ser 


Asn 








100 










105 










110 






Val 


His 


Cys 


Thr 


Arg 


Ala 


Gly 


Leu 


Leu 


Gly 


Gly 


Ser 


Lys 


Ala 


Cys 


Ala 






115 










120 










125 








Ala 


Ser 


Leu 


Ala 


Val 


Lys 


Gly 


Ala 


Ala 


Ser 


Arg 


Ala 


Thr 


Gly 


Thr 


Lys 




130 










135 










140 










Leu 


Phe 


Ser 


Gly 


Leu 


Thr 


Ser 


Phe 


Leu 


Ser 


Ala 


Gly 


Gly 


Leu 


Phe 


Tyr 


145 










150 










155 










160 


Asp 


Glu 


Gly 


Leu 


Thr 


Pro 


Gly 


Glu 


Arg 


Leu 


Asp 


Ala 


Leu 


Thr 


Arg 


Arg 










165 










170 










175 




Glu 


His 


Ala 


Val 


Asn 


Ser 


Pro 


Val 


Gly 


Leu 


Leu 


Glu 


Pro 


Gly Ala 


Ser 








180 










185 










190 






Val 


Ala 


Lys 


Arg 


Val 


Val 


Ser 


Gly 


Thr 


Lys 


Ala 


Phe 


Leu 


Ser 


Glu 


Leu 






195 










200 










205 








Ser 


Leu 


Glu 


Asp 


Phe 


Thr 


Thr 


Phe 


Val 


He 


Lys 


Asn 


Arg 


Val 


Leu 


He 




210 










215 










220 








Gly 


Val 


Phe 


Thr 


Leu 


Ser 


Met 


Ala 


Leu 


Thr 


Pro 


Val 


Val 


Trp 


Lys 


Tyr 


225 










230 










235 










240 


Arg 


Arg 


Asn 


He 


Ala 


Arg 


Thr 


Gly 


Val 


Asp 


Val 


Phe 


His 


Arg 


Ala 


Arg 










245 










250 










255 




Ser 


Gly 


Thr 


Ala 


Ala 


He 


Gly 


Leu 


Gin 


Cys 


Leu 


Ser 


Gly 


Gly Arg 


Ser 








260 










265 










270 






Leu 


Ala 


Gly 


Asp 


Ala 


Ala 


Arg 


Gly 


Ala 


Leu 


Thr 


Val 


Thr 


Arg 


Gly 


Gly 






275 










280 










285 








Leu 


Ser 


Ser 


Ala 


Val 


Ala 


Val 


Thr 


Arg 


Asn 


Thr 


Val 


Ala 


Arg 


Arg 


Gin 




290 










295 










300 










Val 


Pro 


Leu 


Ala 


Leu 


Leu 


Ser 


Phe 


Ser 


Thr 


Ser 


Tyr 


Ala 


Val 


Ser 


Gly 


305 










310 










315 










320 


Cys 


Thr 


Leu 


Leu 


Gly 


He 


Trp 


Ala 


His 


Ala 


Leu 


Pro 


Arg 


His 


Leu 


Met 










325 










330 










335 




Phe 


Phe 


Phe 


Gly 


Leu 


Gly 


Thr 


Leu 


Phe 


Gly 


Val 


Ser 


Ala 


Ser 


Thr 


Asn 








340 










345 










350 






Ser 


Trp 


Ser 


Leu 


Gly 


Gly 


Tyr 


Thr 


Asn 


Ser 


Leu 


Phe 


Thr 


Val 


Pro 


Glu 






355 










360 










365 








Leu 


Thr 


Trp 


Glu 


Gly 


Arg 


Ser 


Tyr 


Arg 


Ser 


Leu 


Leu 


Pro 


Gin 


Ala 


Ala 




370 










375 










380 










Leu 


Gly 


He 


Ser 


Leu 


Val 


Val 


Arg 


Gly 


Leu 


Leu 


Ser 


Glu 


Thr 


Val 


Pro 


385 








390 










395 










400 


Gin 


Leu 


Thr 


Tyr 


Val 


Pro 


Pro 


He 


Glu 


Gly 


Arg 


Asn 


Val 


Tyr 


Asp 


Gin 










405 










410 










415 




Ala 


Leu 


Asn 


Phe 


Tyr 


Arg 


Asp 


Phe 


Asp 


Tyr 


Asp 


Asp 


Gly Ala Gly 


Pro 








420 










425 










430 






Ser 


Gly 


Thr 


Ala 


Gly 


Gin 


Ser 


Asp 


Pro 


Gly 


Thr 


Asn 


Thr 


Ser 


Asp 


Thr 






435 










440 










445 








Ser 


Ser 


Val 


Phe 


Ser 


Asp 


Asp 


Gly 


Leu 


Pro 


Ala 


Ser 


Gly 


Gly 


Gly 


Phe 




450 










455 










460 










Asp 


Ala 


Arg 


Val 


Glu 


Ala 


Gly 


Pro 


Ser 


His 


Ala 


Val 


Asp 


Glu 


Ser 


Pro 


465 










470 










475 










480 


Arg 


Gly 


Ser 


Val 


Glu 


Phe 


Val 


Tyr 


Arg 


Glu 


Arg 


Val 


Asp 


Glu 


His 


Pro 



-3- 



Ala 


Cys 


Gly 


Glu 










Thr 


Ala 


Val 


Leu 






515 




Pro 


Asn 


Val 


Glu 




530 






Glu 


Val 


He 


Val 


545 








Leu 


Glu 


Ser 


Thr 


Gin 


Gly 


Asp 


Thr 








son 

-J o u 


Arg 


Val 


Phe 


Pro 






595 




Ser 


Ser 


Gly 


Ala 




610 






Val 


Glu 


Lys 


Thr 


625 








Val 


Asp 


Lys 


Gly 


Pro 


Val 


Lys 


Thr 








ODU 


Val 


Arg 


Lys 


Glu 






675 




Leu 


Asp 


Val 


Tyr 




690 






Phe 


Thr 


Phe 


Val 


705 








Lys 


Leu 


Gly 


Glu 


Gly 


Trp 


Pro 


Arg 








*7 A Ci 
/ ft U 


Ser 


Val 


Phe 


Asp 






755 




Val 


Pro 


Phe 


His 




770 






He 


Leu 


Thr 


Val 


785 








Arg 


Lys 


Gly 


Gly 


Phe 


Leu 


Met 


Pro 








oc. U 


Ser 


He 


Asp 


Glu 






835 




Val 


Phe 


Gly 


Val 




850 






Glu 


Lys 


Ser 


Pro 


865 








Thr 


Arg 


Thr 


He 


Ser 


Gly 


Arg 


Glu 








900 


Gin 


Asp 


Tyr 


Val 






915 




Met 


Ala 


Leu 


Lys 




930 






Ala 


Gly 


Thr 


Ser 


945 









485 



Ala 


Glu 


Val 


Glu 


Glu 


Ser 


Pro 


Pro 








520 


Asp 


Gly 


Cys 


Pro 






535 




Asp 


Val 


Pro 


Ser 




550 






Asn 


Gly 


Val 


Gin 


565 








Cys 


Gly 


Ala 


Gly 


Ala 


Gin 


Val 


Pro 










Val 


Val 


Glu 


Pro 






615 




Val 


Leu 


Ser 


Val 




630 






Lys 


Ala 


Val 


Val 


645 








Leu 


Pro 


Arg 


Gly 


Leu 


Cys 


Met 


Phe 








boU 


Asn 


Glu 


Ala 


Thr 






695 




Asp 


Ser 


Leu 


Lys 




710 






Gly 


Tyr 


Thr 


Tyr 


725 








Ala 


Leu 


Glu 


Asp 


His 


Cys 


Leu 


Val 








/ bU 


Ala 


Asp 


Asp 


Glu 






775 




Asn 


Leu 


Val 


Gly 




790 






Lys 


Val 


Met 


Val 


805 








Cys 


Gly 


Phe 


Gin 


Gly 


Arg 


He 


Ser 








O 4 U 


Gly 


Arg 


Met 


Leu 






855 




Gly 


Val 


Pro 


Asn 




870 






Thr 


Pro 


Lys 


Ser 


885 








Val 


Lys 


Gly 


Arg 


Arg 


Lys 


Cys 


Glu 








920 


Pro 


Gly 


Tyr 


Thr 






935 




Glu 


Asp 


Ala 


Val 




950 









490 






Lys 


Asp 


Leu 


He 


505 








Val 


Gly 


Pro 


Glu 


Glu 


Val 


Glu 


Ala 








540 


oer 


OX U 


Pro 


Pro 






555 




Ala 


Ala 


Arg 


Thr 




570 






Val 


Ala 


Lys 


Ser 


585 








Ala 


His 


Glu 


Ala 


Leu 


Gin 


Val 


Ser 








620 




Lys 


ri-L d 


Arg 






635 




His 


Ala 


Lys 


Glu 




650 






Ala 


Leu 


Lys 


He 


665 








Arg 


Thr 


Cys 


Ser 


He 


Ala 


Thr 


Arg 








700 




Arg 


Q a r* 


ri J. a. 






715 




Asn 


Gly 


Gly 


Ser 




730 






He 


Leu 


Thr 


Ala 


745 








Gin 


Lys 


Tyr 


Lys 


Glu 


Cys 


Tyr 


Pro 








780 


Lys 


Aj.a 


Asn 


irne 






795 




He 


Asn 


Val 


Ala 




810 






Arg 


Thr 


His 


Leu 


825 








Leu 


Thr 


Phe 


Arg 


Gin 


Leu 


Ala 


Gly 








860 


\j -L n 


P "1 n 


Pro 


Pin 






875 




Gly 


Gly 


Lys 


Ala 




890 






Ser 


Thr 


Tyr 


Ser 


905 








Trp 


Leu 


Arg 


Ala 


Pro 


Met 


Thr 


Phe 








940 


Val 


Glu 


Tyr 


Leu 



955 



495 

Thr Pro Leu Gly 
510 

Ala Gly Ser Ala 
525 

Glu Lys Cys Ser 

Val Gin Glu Val 
560 

Glu Glu Val Val 
575 

Glu Val Ser Gin 
590 

Gly Leu Glu Ala 
605 

Val Pro Val Ala 

Glu Leu Lys Ala 
640 

Val Lys Asn Val 
655 

Ser Glu Asp Thr 
670 

Cys Gly Val Gin 
685 

Phe Ser Asn Ala 

Val Phe Phe Ser 
720 

His Val Ser Ser 
735 

He Lys Tyr Pro 
7 50 

Met Gly Gly Gly 
765 

Ser Asp Asn Pro 

Ser Thr Lys Cys 
800 

Ser Gly Asp Tyr 
815 

His Ser Val Asn 
830 

Ala Thr Arg Arg 
845 

Gly Val Ser Asp 

Ser Gin Gly Ala 
880 

Leu Ser Glu Gly 
895 

He Trp Cys Glu 
910 

Asp Asn Pro Val 
925 

Glu Val Val Lys 

Lys Tyr Leu Ala 
960 



-4- 



lie Gly lie Gly Arg Thr Tyr Arg Ala Leu Leu Met Ala Arg Asn lie 

965 970 975 

Ala Val Thr Thr Ala Glu Gly Val Leu Lys Val Pro Asn Gin Val Tyr 

980 985 990 

Glu Ser Leu Pro Gly Phe His Val Tyr Lys Ser Gly Thr Asp Leu lie 

995 1000 ' 1005 

Phe His Ser Thr Gin Asp Gly Leu Arg Val Arg Asp Leu Pro Tyr Val 

1010 1015 1020 

Phe lie Ala Glu Lys Gly lie Phe lie Lys Gly Lys Asp Val Asp Ala 
1025 1030 1035 1040 

Val Val Ala Leu Gly Asp Asn Leu Ser Val Cys Asp Asp lie Leu Val 

1045 1050 1055 

Phe His Asp Ala lie Asn Leu Met Gly Ala Leu Lys Val Ala Arg Cys 

1060 1065 1070 

Gly Met Val Gly Glu Ser Phe Lys Ser Phe Glu Tyr Lys Cys Tyr Asn 

1075 1080 1085 

Ala Pro Pro Gly Gly Gly Lys Thr Thr Met Leu Val Asp Glu Phe Val 

1090 1095 1100 

Lys Ser Pro Asn Ser Thr Ala Thr lie Thr Ala Asn Val Gly Ser Ser 
1105 1110 1115 1120 

Glu Asp lie Asn Met Ala Val Lys Lys Arg Asp Pro Asn Leu Glu Gly 

1125 ~ 1130 1135 

Leu Asn Ser Ala Thr Thr Val Asn Ser Arg Val Val Asn Phe lie Val 

1140 1145 1150 

Arg Gly Met Tyr Lys Arg Val Leu Val Asp Glu Val Tyr Met Met His 

1155 1160 1165 

Gin Gly Leu Leu Gin Leu Gly Val Phe Ala Thr Gly Ala Ser Glu Gly 

1170 1175 1180 

Leu Phe Phe Gly Asp lie Asn Gin lie Pro Phe lie Asn Arg Glu Lys 
1185 1190 1195 1200 

Val Phe Arg Met Asp Cys Ala Val Phe Val Pro Lys Lys Glu Ser Val 

1205 1210 1215 

Val Tyr Thr Ser Lys Ser Tyr Arg Cys Pro Leu Asp Val Cys Tyr Leu 

1220 ' 1225 1230 

Leu Ser Ser Met Thr Val Arg Gly Thr Glu Lys Cys Tyr Pro Glu Lys 

1235 1240 1245 

Val Val Ser Gly Lys Asp Lys Pro Val Val Arg Ser Leu Ser Lys Arg 

1250 " 1255 1260 

Pro lie Gly Thr Thr Asp Asp Val Ala Glu lie Asn Ala Asp Val Tyr 
1265 1270 1275 1280 

Leu Cys Met Thr Gin Leu Glu Lys Ser Asp Met Lys Arg Ser Leu Lys 

1285 1290 1295 

Gly Lys Gly Lys Glu Thr Pro Val Met Thr Val His Glu Ala Gin Gly 

1300 1305 1310 

Lys Thr Phe Ser Asp Val Val Leu Phe Arg Thr Lys Lys Ala Asp Asp 

1315 1320 ~ 1325 

Ser Leu Phe Thr Lys Gin Pro His lie Leu Val Gly Leu Ser Arg His 

1330 1335 1340 

Thr Arg Ser Leu Val Tyr Ala Ala Leu Ser Ser Glu Leu Asp Asp Lys 
1345 1350 1355 1360 

Val Gly Thr Tyr lie Ser Asp Ala Ser Pro Gin Ser Val Ser Asp Ala 

1365 1370 1375 

Leu Leu His Thr Phe Ala Pro Ala Gly Cys Phe Arg Gly lie 
1380 1385 1390 



<210> 3 
<211> 1602 
<212> DNA 



-5- 



<213> Grapevine Leafroll Virus 



<400> 3 

atgaattttg 

gtagccgtga 

ttctttgagg 

tctgaatctt 

tctagcgtag 

aggaattcca 

ctgaaggaga 

agccatttgt 

gcttacaagt 

tcttatacgc 

aagtacgtaa 

tgcattttta 

taccacggga 

cggcaatact 

atgaagcagg 

actttctttt 

tctgtcggct 

ttgtgcacct 

ggtgatgata 

gataattttg 

tttttagttc 

aagtttggag 

gtcgatcttt 

acgcggaaat 

agtgcaaatt 

cgccctattc 

tggaaagctt 



gaccgacctt 
atgggtttct 
atgatttcga 
tttctcattt 
gtttaccaaa 
acgccgatcg 
ttttcttcga 
ccagcaacac 
ctctcaagcg 
tcatggtgaa 
cggggcagaa 
ctgcgtgcgt 
tggacactgc 
acacctatga 
tggaggagtt 
gtggtgagta 
ctcagaggcg 
tgttgtccgt 
gccttatatt 
gttttgacgt 
aagtcgagga 
cttccaaaac 
cgaagggttt 
ataagcattc 
tttcgcagtt 
agaggaccga 
ctcgttttgc 



cgaaggggag 
cgaggactta 
aacttcagat 
tgcgtcgaaa 
gcgcaacacc 
cggttgtaac 
ggaggtcgtt 
gatgttgtta 
ggctttaggt 
agcagacgta 
tatagtctac 
agagcgctta 
ggagttggcg 
actggatatc 
gatactcttg 
tgatagcgtc 
cagtggtggt 
agtacttagg 
tagtcggcag 
aaagattttt 
tagtctcttt 
ttcagatatc 
caatagagag 
gggatggacc 
ctgtaggtta 
gtcgctttcc 
cttttcgata 



ttggtacgga 
ctcgacggtt 
cagtctttcc 
atagaggata 
ttgaagtgta 
gtgggttgtg 
aacaaagctc 
tcagattggt 
tcggttgtct 
aaacccaagt 
cacgataggt 
aaatacgtag 
gctgcattga 
agtaagtacg 
acacttggtg 
gtgagaacga 
gctaacacgt 
ggattagatt 
ccgttggata 
aaccaagctg 
tttgttcccg 
gaccttttac 
gacgtcatcc 
tactcggctt 
tattaccaca 
ttgctggcct 
aagaggggtt 



agataccaac 
gtccggcttt 
tcatagaaga 
ggttttacag 
acctcgtcac 
acgactctgt 
gtttagcaga 
tggacaaaag 
ttcatccgtc 
tggacaatac 
gcgtaactgc 
tggacgaaag 
ggaacaattt 
acaaatctca 
ttgatagaga 
tgacgaagga 
ggttgggaaa 
atagttatat 
ttgatacgtc 
ctccatattt 
atccacttaa 
atgagatttt 
aggaattagc 
tgtgtgtctt 
atagcgtgaa 
tgaaggcaag 
aa 



aagtcatttt 
cgactatgac 
tgtgcgcatt 
ttttattagg 
gtttgaaaat 
ggcgcatgaa 
ggtgacggaa 
ggcacctaac 
tatgttgacg 
gccattgtcg 
gcttttttct 
gtggctcttc 
gggggacatc 
gagtgctctc 
agttttgtct 
attggtgttg 
tagtttagtc 
tgtagttagc 
ggttctgagc 
ttgttctaag 
actcttcgtt 
tcaatctttc 
taagctggtg 
gcacgtttta 
tctcgatgtg 
aattttaagg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1602 



<210> 4 
<211> 533 
<212> PRT 

<213> Grapevine Leafroll Virus 



<400> 4 






























Met 


Asn 


Phe 


Gly 


Pro 


Thr 


Phe 


Glu 


Gly 


Glu 


Leu 


Val 


Arg 


Lys 


He 


Pro 


1 








5 










10 










15 




Thr 


Ser 


His 


Phe 
20 


Val 


Ala 


Val 


Asn 


Gly 
25 


Phe 


Leu 


Glu 


Asp 


Leu 
30 


Leu 


Asp 


Gly 


Cys 


Pro 
35 


Ala 


Phe 


Asp 


Tyr 


Asp 
40 


Phe 


Phe 


Glu 


Asp 


Asp 
45 


Phe 


Glu 


Thr 


Ser 


Asp 
50 


Gin 


Ser 


Phe 


Leu 


He 
55 


Glu 


Asp 


Val 


Arg 


He 
60 


Ser 


Glu 


Ser 


Phe 


Ser 


His 


Phe 


Ala 


Ser 


Lys 


He 


Glu 


Asp 


Arg 


Phe 


Tyr 


Ser 


Phe 


He 


Arg 


65 










70 










75 










80 


Ser 


Ser 


Val 


Gly 


Leu 
85 


Pro 


Lys 


Arg 


Asn 


Thr 
90 


Leu 


Lys 


Cys 


Asn 


Leu 
95 


Val 


Thr 


Phe 


Glu 


Asn 
100 


Arg 


Asn 


Ser 


Asn 


Ala 
105 


Asp 


Arg 


Gly 


Cys 


Asn 
110 


Val 


Gly 


Cys 


Asp 


Asp 


Ser 


Val 


Ala 


His 


Glu 


Leu 


Lys 


Glu 


He 


Phe 


Phe 


Glu 


Glu 


115 










120 










125 








Val 


Val 
130 


Asn 


Lys 


Ala 


Arg 


Leu 
135 


Ala 


Glu 


Val 


Thr 


Glu 
140 


Ser 


His 


Leu 


Ser 


Ser 


Asn 


Thr 


Met 


Leu 


Leu 


Ser 


Asp 


Trp 


Leu 


Asp 


Lys 


Arg 


Ala 


Pro 


Asn 


145 










150 










155 










160 


Ala 


Tyr 


Lys 


Ser 


Leu 
165 


Lys 


Arg 


Ala 


Leu 


Gly 
170 


Ser 


Val 


Val 


Phe 


His 
175 


Pro 
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Ser 


Met 


Leu 


Thr 


Ser 


Tyr 


Thr 


Leu 


Met 


Val 


Lys 


Ala 


Asp 


Val 


Lys 


Pro 








180 










185 










190 






Lys 


Leu 


Asp 


Asn 


Thr 


Pro 


Leu 


Ser 


Lys 


Tyr 


Val 


Thr 


Gly 


Gin 


Asn 


He 






195 










200 










205 








Val 


Tyr 


His 


Asp 


Arg 


Cys 


Val 


Thr 


Ala 


Leu 


Phe 


Ser 


Cys 


He 


Phe 


Thr 




210 










215 










220 










Ala 


Cys 


Val 


Glu 


Arg 


Leu 


Lys 


Tyr 


Val 


Val 


Asp 


Glu 


Arg 


Trp 


Leu 


Phe 


225 










230 










235 










240 


Tyr 


His 


Gly 


Met 


Asp 


Thr 


Ala 


Glu 


Leu 


Ala 


Ala 


Ala 


Leu 


Arg Asn 


Asn 










245 










250 










255 




Leu 


Gly 


Asp 


He 


Arg 


Gin 


Tyr 


Tyr 


Thr 


Tyr 


Glu 


Leu 


Asp 


He 


Ser 


Lys 








260 










265 










270 






Tyr 


Asp 


Lys 


Ser 


Gin 


Ser 


Ala 


Leu 


Met 


Lys 


Gin 


Val 


Glu 


Glu 


Leu 


He 






275 










280 










285 








Leu 


Leu 


Thr 


Leu 


Gly 


Val 


Asp 


Arg 


Glu 


Val 


Leu 


Ser 


Thr 


Phe 


Phe 


Cys 




290 










295 










300 








Gly 


Glu 


Tyr 


Asp 


Ser 


Val 


Val 


Arg 


Thr 


Met 


Thr 


Lys 


Glu 


Leu 


Val 


Leu 


305 










310 










315 










320 


Ser 


Val 


Gly 


Ser 


Gin 


Arg 


Arg 


Ser 


Gly 


Gly 


Ala 


Asn 


Thr 


Trp 


Leu 


Gly 










325 










330 










335 




Asn 


Ser 


Leu 


Val 


Leu 


Cys 


Thr 


Leu 


Leu 


Ser 


Val 


Val 


Leu 


Arg 


Gly 


Leu 








340 










345 










350 






Asp 


Tyr 


Ser 


Tyr 


He 


Val 


Val 


Ser 


Gly 


Asp 


Asp 


Ser 


Leu 


He 


Phe 


Ser 






355 










360 










365 








Arg 


Gin 


Pro 


Leu 


Asp 


He 


Asp 


Thr 


Ser 


Val 


Leu 


Ser 


Asp 


Asn 


Phe 


Gly 




370 










375 










380 










Phe 


Asp 


Val 


Lys 


He 


Phe 


Asn 


Gin 


Ala 


Ala 


Pro 


Tyr 


Phe 


Cys 


Ser 


Lys 


385 










390 










395 










400 


Phe 


Leu 


Val 


Gin 


Val 


Glu 


Asp 


Ser 


Leu 


Phe 


Phe 


Val 


Pro 


Asp 


Pro 


Leu 










405 










410 








415 




Lys 


Leu 


Phe 


Val 


Lys 


Phe 


Gly 


Ala 


Ser 


Lys 


Thr 


Ser 


Asp 


He 


Asp 


Leu 








420 










425 










430 






Leu 


His 


Glu 


He 


Phe 


Gin 


Ser 


Phe 


Val 


•Asp 


Leu 


Ser 


Lys 


Gly 


Phe 


Asn 






435 










440 










445 








Arg 


Glu 


Asp 


Val 


He 


Gin 


Glu 


Leu 


Ala 


Lys 


Leu 


Val 


Thr 


Arg 


Lys 


Tyr 




450 










455 










460 










Lys 


His 


Ser 


Gly 


Trp 


Thr 


Tyr 


Ser 


Ala 


Leu 


Cys 


Val 


Leu 


His 


Val 


Leu 


465 










470 










475 










480 


Ser 


Ala 


Asn 


Phe 


Ser 


Gin 


Phe 


Cys 


Arg 


Leu 


Tyr 


Tyr 


His 


Asn 


Ser 


Val 










485 










490 










495 




Asn 


Leu 


Asp 


Val 


Arg 


Pro 


He 


Gin 


Arg 


Thr 


Glu 


Ser 


Leu 


Ser 


Leu 


Leu 








500 










505 










510 






Ala 


Leu 


Lys 


Ala 


Arg 


He 


Leu 


Arg 


Trp 


Lys 


Ala 


Ser 


Arg 


Phe 


Ala 


Phe 






515 










520 










525 








Ser 


He 


Lys 


Arg 


Gly 

























530 



<210> 5 
<211> 1650 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 5 

atggaagtag gtatagattt tggaaccact ttcagcacaa tctgcttttc cccatctggg 60 
gtcagcggtt gtactcctgt ggccggtagt gtttacgttg aaacccaaat ttttatacct 120 
gaaggtagca gtacttactt aattggtaaa gctgcgggga aagcttatcg tgacggtgta 180 
gagggaaggt tgtatgttaa cccgaaaagg tgggcaggtg tgacgaggga taacgtcgaa 240 
cgctacgtcg agaaattaaa acctacatac accgtgaaga tagacagcgg aggcgcctta 300 
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ttaattggag 
ttattcttga 
gctgttgtaa 
ctaaaaggtc 
tattccttag 
gggactttcg 
gtgggtgata 
caaaagatca 
gaagacttgt 
gaggttgtgg 
gctgtggaag 
atgactgggg 
atatctaaag 
gtttactgcg 
acgctaacgg 
ataccctgtt 
tttgaagggg 
cgtaggggag 
gtgtctgtta 
aacgtactgg 
ccagagtact 
ggtaacaaag 
gtagatacag 



gtttaggttc 
gagccttgat 
cggtaccggc 
ttggtatacc 
ctaagtcgcg 
acgtctcatt 
atttcttggg 
aaggaaaggc 
ctaacaataa 
atttgactag 
tattcaaaac 
ggtcaagtgc 
tcgtgttcga 
atactttggc 
acgaggtagt 
catatactca 
agaataacag 
acccagtaga 
tcgttaatgg 
attcattggt 
tgaccacact 
ataaggggtt 
acacgatttt 



cggaccagac 
actggagtgc 
tgactataac 
ggttagaggt 
agtagaagac 
cgttaagaag 
tggtagagat 
gtctgatgcc 
cgctataacg 
cgacgaactg 
tggtcttgac 
tctagttaag 
cagtaccgat 
aggtaatagc 
gggtcttcag 
tagatacaca 
agcttttcta 
gaccgacgtg 
tgaggaagta 
ctataaatct 
gaatattttg 
ctcggattta 
gaatggataa 



accttattga 
gaaaggtata 
tcctttaaac 
gttgttaacg 
ctattattag 
aagggaaata 
attgatagag 
aagttaggga 
caacacctta 
gacgcaatcg 
aacttttacc 
gtcaggagtg 
tttagatgtt 
ggactgagac 
ccggtggtaa 
gtgggtggtg 
aatgagccga 
gcgcagttta 
aagaatgaat 
gggagagaag 
cacgataagg 
aggatagaag 



gggtcgttga 
cgtctacgac 
gaagcttcgt 
aaccgacggc 
cggtttttga 
tactatgcgt 
ctatcgtgga 
tattcgtatc 
tccccgtaga 
ttgcaccatt 
cagacccggt 
atgtggctaa 
cggtggcttg 
tggtggacac 
ttttcccgaa 
gagatgtggt 
cgttccgggg 
atctctccac 
atctggtacc 
atttagaggc 
ctttcacgag 
aaaatttttt 



cgtaatatgt 
ggttacagca 
tgttgaggcg 
cgcagccctc 
ttttggggga 
catcttttca 
agttatcaaa 
ctcgatgaag 
agggggtgtg 
cagcgctagg 
tattgccgtt 
tttgccgcag 
tggggctaag 
tttaacgaat 
aggtagtcca 
atacggtata 
cgtatcgaaa 
ggacggaacg 
cgggacaaca 
taaggcaata 
gagaaacctg 
aaaatccgcc 



360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1650 



<210> 6 
<211> 549 
<212> PRT 
<213> Grapevine 



Leafroll Virus 



<400> 6 



Met 


Glu 


Val 


Gly 


He 


Asp 


Phe 


Gly 


Thr 


Thr 


Phe 


Ser 


Thr 


He 


Cys 


Phe 


1 








5 










10 










15 




Ser 


Pro 


Ser 


Gly 


Val 


Ser 


Gly 


Cys 


Thr 


Pro 


Val 


Ala 


Gly 


Ser 


Val 


Tyr 








20 










25 










30 






Val 


Glu 


Thr 


Gin 


He 


Phe 


He 


Pro 


Glu 


Gly 


Ser 


Ser 


Thr 


Tyr 


Leu 


lie 






35 










40 










45 






Gly 


Lys 


Ala 


Ala 


Gly 


Lys 


Ala 


Tyr 


Arg 


Asp 


Gly 


Val 


Glu 


Gly 


Arg 


Leu 




50 










55 










60 










Tyr 


Val 


Asn 


Pro 


Lys 


Arg 


Trp 


Ala 


Gly 


Val 


Thr 


Arg 


Asp 


Asn 


Val 


Glu 


65 










70 










75 










80 


Arg 


Tyr 


Val 


Glu 


Lys 


Leu 


Lys 


Pro 


Thr 


Tyr 


Thr 


Val 


Lys 


He 


Asp 


Ser 










85 










90 










95 




Gly 


Gly 


Ala 


Leu 


Leu 


He 


Gly 


Gly 


Leu 


Gly 


Ser 


Gly 


Pro 


Asp 


Thr 


Leu 








100 










105 










110 






Leu 


Arg 


Val 


Val 


Asp 


Val 


He 


Cys 


Leu 


Phe 


Leu 


Arg 


Ala 


Leu 


He 


Leu 






115 










120 










125 








Glu 


Cys 


Glu 


Arg 


Tyr 


Thr 


Ser 


Thr 


Thr 


Val 


Thr 


Ala 


Ala 


Val 


Val 


Thr 




130 










135 










140 










Val 


Pro 


Ala 


Asp 


Tyr 


Asn 


Ser 


Phe 


Lys 


Arg 


Ser 


Phe 


Val 


Val 


Glu 


Ala 


145 










150 










155 










160 


Leu 


Lys 


Gly 


Leu 


Gly 


He 


Pro 


Val 


Arg 


Gly 


Val 


Val 


Asn 


Glu 


Pro 


Thr 










165 










170 










175 




Ala 


Ala 


Ala 


Leu 


Tyr 


Ser 


Leu 


Ala 


Lys 


Ser 


Arg 


Val 


Glu 


Asp 


Leu 


Leu 








180 










185 










190 






Leu 


Ala 


Val 


Phe 


Asp 


Phe 


Gly 


Gly 


Gly 


Thr 


Phe 


Asp 


Val 


Ser 


Phe 


Val 






195 










200 










205 








Lys 


Lys 


Lys 


Gly 


Asn 


lie 


Leu 


Cys 


Val 


He 


Phe 


Ser 


Val 


Gly 


Asp 


Asn 




210 










215 










220 








Phe 


Leu 


Gly 


Gly 


Arg 


Asp 


He 


Asp 


Arg 


Ala 


He 


Val 


Glu 


Val 


He 


Lys 
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225 230 235 240 



Gin 


Lys 


He 


Lys 


Gly 


Lys 


Ala 


Ser 


Asp Ala 


Lys 


Leu 


Gly 


He 


Phe 


Val 










245 










250 










255 




Ser 


Ser 


Met 


Lys 


Glu 


Asp 


Leu 


Ser 


Asn 


Asn 


Asn 


Ala 


He 


Thr 


Gin 


His 








260 










265 










270 






Leu 


lie 


Pro 


Val 


Glu 


Gly 


Gly 


Val 


Glu 


Val 


Val 


Asp 


Leu 


Thr 


Ser 


Asp 






275 










280 










285 






Glu 


Leu 


Asp 


Ala 


He 


Val 


Ala 


Pro 


Phe 


Ser 


Ala 


Arg 


Ala 


Val 


Glu 


Val 




290 










295 










300 










Phe 


Lys 


Thr 


Gly 


Leu 


Asp 


Asn 


Phe 


Tyr 


Pro 


Asp 


Pro 


Val 


He 


Ala 


Val 


305 










310 










315 










320 


Met 


Thr 


Gly 


Gly 


Ser 


Ser 


Ala 


Leu 


Val 


Lys 


Val 


Arg 


Ser 


Asp 


Val 


Ala 










325 










330 








335 




Asn 


Leu 


Pro 


Gin 


He 


Ser 


Lys 


Val 


Val 


Phe 


Asp 


Ser 


Thr 


Asp 


Phe 


Arg 








340 










345 










350 




Cys 


Ser 


Val 


Ala 


Cys 


Gly 


Ala 


Lys 


Val 


Tyr 


Cys 


Asp 


Thr 


Leu 


Ala 


Gly 






355 










360 










365 








Asn 


Ser 


Gly 


Leu 


Arg 


Leu 


Val 


Asp 


Thr 


Leu 


Thr 


Asn 


Thr 


Leu 


Thr 


Asp 




370 










375 










380 








Glu 


Val 


Val 


Gly 


Leu 


Gin 


Pro 


Val 


Val 


He 


Phe 


Pro 


Lys 


Gly 


Ser 


Pro 


385 










390 










395 






400 


lie 


Pro 


Cys 


Ser 


Tyr 


Thr 


His 


Arg 


Tyr 


Thr 


Val 


Gly 


Gly Gly Asp Val 










405 










410 










415 




Val 


Tyr 


Gly 


He 


Phe 


Glu 


Gly 


Glu 


Asn 


Asn 


Arg 


Ala 


Phe 


Leu 


Asn 


Glu 








420 










425 










430 






Pro 


Thr 


Phe 


Arg 


Gly 


Val 


Ser 


Lys 


Arg 


Arg 


Gly 


Asp 


Pro 


Val 


Glu 


Thr 






435 










440 










445 








Asp 


Val 


Ala 


Gin 


Phe 


Asn 


Leu 


Ser 


Thr 


Asp 


Gly 


Thr 


Val 


Ser 


Val 


He 




450 










455 










460 










Val 


Asn 


Gly 


Glu 


Glu 


Val 


Lys 


Asn 


Glu 


Tyr 


Leu 


Val 


Pro 


Gly 


Thr 


Thr 


465 










470 










475 










480 


Asn 


Val 


Leu 


Asp 


Ser 


Leu 


Val 


Tyr 


Lys 


Ser 


Gly 


Arg 


Glu 


Asp 


Leu 


Glu 










485 










490 










495 




Ala 


Lys 


Ala 


He 


Pro 


Glu 


Tyr 


Leu 


Thr 


Thr 


Leu 


Asn 


He 


Leu 


His 


Asp 








500 










505 










510 




Lys 


Ala 


Phe 


Thr 


Arg 


Arg 


Asn 


Leu 


Gly 


Asn 


Lys 


Asp 


Lys 


Gly 


Phe 


Ser 






515 










520 










525 








Asp 


Leu 


Arg 


He 


Glu 


Glu 


Asn 


Phe 


Leu 


Lys 


Ser 


Ala 


Val 


Asp 


Thr 


Asp 




530 










535 










540 










Thr 


He 


Leu 


Asn 


Gly 

























545 



<210> 7 
<211> 1452 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 7 

atggataaat atatttatgt aacggggata ttaaacccta acgaggctag agacgaggta 60 

ttctcggtag tgaataaggg atatattgga ccgggagggc gctccttttc gaatcgtggt 120 

agtaagtaca ccgtcgtctg ggaaaactct gctgcgagga ttagtggatt tacgtcgact 180 

tcgcaatcta cgatagatgc tttcgcgtat ttcttgttga aaggcggatt gactaccacg 2 40 

ctctctaacc caataaactg tgagaattgg gtcaggtcat ctaaggattt aagcgcgttt 300 

ttcaggaccc taattaaagg taagatttat gcatcgcgtt ctgtggacag caatcttcca 360 

aagaaagaca gggatgacat catggaagcg agtcgacgac tatcgccatc ggacgccgcc 4 20 

ttttgcagag cagtgtcggt tcaggtaggg aagtatgtgg acgtaacgca gaatttagaa 4 80 

agtacgatcg tgccgttaag agttatggaa ataaagaaaa gacgaggatc agcacatgtt 540 

agtttaccga aggtggtatc cgcttacgta gatttttata cgaacttgca ggaattgctg 600 
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tcggatgaag taactagggc cagaaccgat acagtttcgg catacgctac cgactctatg 660 
gctttcttag ttaagatgtt acccctgact gctcgtgagc agtggttaaa agacgtgcta 720 
ggatatctgc tggtacggag acgaccagca aatttttcct acgacgtaag agtagcttgg 780 
gtatatgacg tgatcgctac gctcaagctg gtcataagat tgtttttcaa caaggacaca 84 0 
cccgggggta ttaaagactt aaaaccgtgt gtgcctatag agtcattcga cccctttcac 900 
gagctttcgt cctatttctc taggttaagt tacgagatga cgacaggtaa agggggaaag 960 
atatgcccgg agatcgccga gaagttggtg cgccgtctaa tggaggaaaa ctataagtta 1020 
agattgaccc cagtgatggc cttaataatt atactggtat actactccat ttacggcaca 1080 
aacgctacca ggattaaaag acgcccggat ttcctcaatg tgaggataaa gggaagagtc 1140 
gagaaggttt cgttacgggg ggtagaagat cgtgccttta gaatatcaga aaagcgcggg 12 00 
ataaacgctc aacgtgtatt atgtaggtac tatagcgatc tcacatgtct ggctaggcga 1260 
cattacggca ttcgcaggaa caattggaag acgctgagtt atgtagacgg gacgttagcg 1320 
tatgacacgg ctgattgtat aacttctaag gtgagaaata cgatcaacac cgcagatcac 1380 
gctagcatta tacactatat caagacgaac gaaaaccagg ttaccggaac tactctacca 1440 
caccagcttt aa 1452 

<210> 8 
<211> 483 
<212> PRT 

<213> Grapevine Leafroll Virus 



<400> 8 






























Met 


Asp 


Lys 


Tyr 


He 


Tyr 


Val 


Thr 


Gly 


He 


Leu 


Asn 


Pro 


Asn 


Glu 


Ala 


1 








5 










10 










15 




Arg 


Asp 


Glu 


Val 


Phe 


Ser 


Val 


Val 


Asn 


Lys 


Gly 


Tyr 


He 


Gly 


Pro 


Gly 








20 










25 










30 






Gly 


Arg 


Ser 


Phe 


Ser 


Asn 


Arg 


Gly 


Ser 


Lys 


Tyr 


Thr 


Val 


Val 


Trp 


Glu 






35 










40 










45 








Asn 


Ser 


Ala 


Ala 


Arg 


He 


Ser 


Gly 


Phe 


Thr 


Ser 


Thr 


Ser 


Gin 


Ser 


Thr 




50 










55 










60 










lie 


Asp 


Ala 


Phe 


Ala 


Tyr 


Phe 


Leu 


Leu 


Lys 


Gly 


Gly 


Leu 


Thr 


Thr 


Thr 


65 










70 










75 










80 


Leu 


Ser 


Asn 


Pro 


He 


Asn 


Cys 


Glu 


Asn 


Trp 


Val 


Arg 


Ser 


Ser 


Lys 


Asp 










85 










90 










95 




Leu 


Ser 


Ala 


Phe 


Phe 


Arg 


Thr 


Leu 


He 


Lys 


Gly 


Lys 


He 


Tyr 


Ala 


Ser 








100 










105 










110 






Arg 


Ser 


Val 


Asp 


Ser 


Asn 


Leu 


Pro 


Lys 


Lys 


Asp 


Arg 


Asp 


Asp 


He 


Met 






115 










120 










125 








Glu 


Ala 


Ser 


Arg 


Arg 


Leu 


Ser 


Pro 


Ser 


Asp 


Ala 


Ala 


Phe 


Cys 


Arg 


Ala 




130 










135 










140 










Val 


Ser 


Val 


Gin 


Val 


Gly 


Lys 


Tyr 


Val 


Asp 


Val 


Thr 


Gin 


Asn 


Leu 


Glu 


145 










150 










155 










160 


Ser 


Thr 


lie 


Val 


Pro 


Leu 


Arg 


Val 


Met 


Glu 


He 


Lys 


Lys 


Arg 


Arg 


Gly 










165 










170 










175 




Ser 


Ala 


His 


Val 


Ser 


Leu 


Pro 


Lys 


Val 


Val 


Ser 


Ala 


Tyr 


Val 


Asp 


Phe 








180 










185 










190 






Tyr 


Thr 


Asn 


Leu 


Gin 


Glu 


Leu 


Leu 


Ser 


Asp 


Glu 


Val 


Thr 


Arg 


Ala 


Arg 






195 










200 










205 








Thr 


Asp 


Thr 


Val 


Ser 


Ala 


Tyr 


Ala 


Thr 


Asp 


Ser 


Met 


Ala 


Phe 


Leu 


Val 




210 










215 










220 










Lys 


Met 


Leu 


Pro 


Leu 


Thr 


Ala 


Arg 


Glu 


Gin 


Trp 


Leu 


Lys 


Asp 


Val 


Leu 


225 










230 










235 










240 


Gly 


Tyr 


Leu 


Leu 


Val 


Arg 


Arg 


Arg 


Pro 


Ala 


Asn 


Phe 


Ser 


Tyr 


Asp 


Val 










245 










250 










255 




Arg 


Val 


Ala 


Trp 


Val 


Tyr 


Asp 


Val 


He 


Ala 


Thr 


Leu 


Lys 


Leu 


Val 


He 








260 










265 










270 






Arg 


Leu 


Phe 


Phe 


Asn 


Lys 


Asp 


Thr 


Pro 


Gly 


Gly 


He 


Lys 


Asp 


Leu 


Lys 






275 










280 










285 








Pro 


Cys 


Val 


Pro 


He 


Glu 


Ser 


Phe 


Asp 


Pro 


Phe 


His 


Glu 


Leu 


Ser 


Ser 
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290 295 300 



Tyr 


Phe 


Ser 


Arg 


Leu 


Ser 


Tyr 


Glu 


Met 


Thr 


Thr 


Gly 


Lys 


Gly 


Gly 


Lys 


305 










310 










315 










320 


lie 


Cys 


Pro 


Glu 


He 


Ala 


Glu 


Lys 


Leu 


Val 


Arg 


Arg 


Leu 


Met 


Glu 


Glu 










325 










330 










335 




Asn 


Tyr 


Lys 


Leu 


Arg 


Leu 


Thr 


Pro 


Val 


Met 


Ala 


Leu 


He 


He 


He 


Leu 








340 










345 










350 






Val 


Tyr 


Tyr 


Ser 


He 


Tyr 


Gly 


Thr 


Asn 


Ala 


Thr 


Arg 


He 


Lys 


Arg 


Arg 






355 










360 










365 








Pro 


Asp 


Phe 


Leu 


Asn 


Val 


Arg 


He 


Lys 


Gly 


Arg 


Val 


Glu 


Lys 


Val 


Ser 




370 










375 










380 










Leu 


Arg 


Gly 


Val 


Glu 


Asp 


Arg 


Ala 


Phe 


Arg 


He 


Ser 


Glu 


Lys 


Arg 


Gly 


385 










390 










395 










400 


He 


Asn 


Ala 


Gin 


Arg 


Val 


Leu 


Cys 


Arg 


Tyr 


Tyr 


Ser 


Asp 


Leu 


Thr 


Cys 










405 










410 










415 




Leu 


Ala 


Arg 


Arg 


His 


Tyr 


Gly 


He 


Arg 


Arg 


Asn 


Asn 


Trp 


Lys 


Thr 


Leu 








420 










425 










430 






Ser 


Tyr 


Val 


Asp 


Gly 


Thr 


Leu 


Ala 


Tyr 


Asp 


Thr 


Ala 


Asp 


Cys 


He 


Thr 






435 










440 










445 








Ser 


Lys 


Val 


Arg 


Asn 


Thr 


He 


Asn 


Thr 


Ala 


Asp 


His 


Ala 


Ser 


He 


He 




450 










455 










460 










His 


Tyr 


He 


Lys 


Thr 


Asn 


Glu 


Asn 


Gin 


Val 


Thr 


Gly 


Thr 


Thr 


Leu 


Pro 



465 470 475 480 

His Gin Leu 



<210> 9 
<211> 942 
<212> DNA 

<213> Grapevine Leafroll Virus 



<400> 9 

atggcatttg 

gttagagtgg 

aaggacggga 

gccacagcag 

gcggaaccac 

aagttggttt 

ttggacttgg 

gtagaggtgg 

gccgatgacg 

ttctttacat 

aagaagatat 

tatgaaaacc 

ctgaatggta 

ttctttccgt 

atattagcat 

aacaccttac 



aactgaaatt 
gggatgcggc 
cacaggcgga 
ctttggctac 
aggaaaccga 
tcgagaaaga 
cgggagttac 
caatgaagat 
cagcaactaa 
cgtcttcgac 
atgcggtgtg 
cggtaaggca 
aactagtgat 
acacgataga 
ggaatttagc 
acaacgtctt 



agggcagata 
acaaggaaaa 
attaacggga 
agcggcgcag 
tataggggta 
tccagacaag 
ccacaaaccg 
taatgccgca 
gacagaattc 
ggagttcaaa 
ggtatatgat 
gtatctagcg 
gaacgagaag 
ctgcgttcgt 
tagacagcag 
ccaactattg 



tatgaagtcg 
tttagtaagg 
atcgccgtag 
gagccaccta 
gtgccggaat 
ttcttgaaga 
aaagttatta 
ttgatggagc 
ttcttgtacg 
gagtttgact 
tgcattaaac 
tacttcacac 
gttatggcac 
ccgacgtacg 
gcgtttagaa 
caaaagaagt 



tccccgaaaa 
cgagtttctt 
tgcccgaaaa 
ggcagccacc 
ctgagactct 
ctatgggcaa 
acgagccagg 
tgtgtaagaa 
tgatgcagat 
acatagaaac 
aagctgctgc 
caaccttcat 
agcatggagt 
atctgttcaa 
acaagacggt 
ag 



taatttgaga 
aaagtacgtt 
atacgtattc 
agcgcaagtg 
cacaccaaat 
gggaatagct 
gaaagtatca 
ggttatgggc 
tgcttgcacg 
cgatgatgga 
ttcgacgggt 
cacggcgacc 
accaccgaaa 
caacgacgca 
aacggccgat 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

942 



<210> 10 
<211> 313 
<212> PRT 

<213> Grapevine Leafroll Virus 
<400> 10 

Met Ala Phe Glu Leu Lys Leu Gly Gin He Tyr 

15 10 
Asn Asn Leu Arg Val Arg Val Gly Asp Ala Ala 



Glu Val Val Pro Glu 
15 

Gin Gly Lys Phe Ser 
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20 










25 










30 






Lys 


Ala 


Ser 


Phe 


Leu 


Lys 


Tyr 


Val 


Lys 


Asp 


Gly 


Thr 


Gin 


Ala 


Glu 


Leu 






35 










40 










45 








Thr 


Gly 


He 


Ala 


Val 


Val 


Pro 


Glu 


Lys 


Tyr 


Val 


Phe 


Ala 


Thr 


Ala 


Ala 




50 










55 










60 










Leu 


Ala 


Thr 


Ala 


Ala 


Gin 


Glu 


Pro 


Pro 


Arg 


Gin 


Pro 


Pro 


Ala 


Gin 


Val 


65 










70 










75 










80 


Ala 


Glu 


Pro 


Gin 


Glu 


Thr 


Asp 


He 


Gly 


Val 


Val 


Pro 


Glu 


Ser 


Glu 


Thr 










85 










90 










95 




Leu 


Thr 


Pro 


Asn 


Lys 


Leu 


Val 


Phe 


Glu 


Lys 


Asp 


Pro 


Asp 


Lys 


Phe 


Leu 








100 










105 










110 






Lys 


Thr 


Met 


Gly 


Lys 


Gly 


He 


Ala 


Leu 


Asp 


Leu 


Ala 


Gly 


Val 


Thr 


His 






115 










120 










125 








Lys 


Pro 


Lys 


Val 


He 


Asn 


Glu 


Pro 


Gly 


Lys 


Val 


Ser 


Val 


Glu 


Val 


Ala 


130 










135 










140 










Met 


Lys 


He 


Asn 


Ala 


Ala 


Leu 


Met 


Glu 


Leu 


Cys 


Lys 


Lys 


Val 


Met 


Gly 


145 










150 










155 










160 


Ala 


Asp 


Asp 


Ala 


Ala 


Thr 


Lys 


Thr 


Glu 


Phe 


Phe 


Leu 


Tyr 


Val 


Met 


Gin 










165 










170 










175 




He 


Ala 


Cys 


Thr 


Phe 


Phe 


Thr 


Ser 


Ser 


Ser 


Thr 


Glu 


Phe 


Lys 


Glu 


Phe 






180 










185 










190 






Asp 


Tyr 


He 


Glu 


Thr 


Asp 


Asp 


Gly 


Lys 


Lys 


He 


Tyr 


Ala 


Val 


Trp 


Val 






195 










200 










205 








Tyr 


Asp 


Cys 


He 


Lys 


Gin 


Ala 


Ala 


Ala 


Ser 


Thr 


Gly 


Tyr 


Glu 


Asn 


Pro 




210 










215 










220 










Val 


Arg 


Gin 


Tyr 


Leu 


Ala 


Tyr 


Phe 


Thr 


Pro 


Thr 


Phe 


He 


Thr 


Ala 


Thr 


225 








230 










235 










240 


Leu 


Asn 


Gly 


Lys 


Leu 


Val 


Met 


Asn 


Glu 


Lys 


Val 


Met 


Ala 


Gin 


His 


Gly 










245 










250 










255 




Val 


Pro 


Pro 


Lys 


Phe 


Phe 


Pro 


Tyr 


Thr 


He 


Asp 


Cys 


Val 


Arg 


Pro 


Thr 








260 










265 










270 






Tyr 


Asp 


Leu 


Phe 


Asn 


Asn 


Asp 


Ala 


He 


Leu 


Ala 


Trp 


Asn 


Leu 


Ala 


Arg 






275 










280 










285 








Gin 


Gin 


Ala 


Phe 


Arg 


Asn 


Lys 


Thr 


Val 


Thr 


Ala 


Asp 


Asn 


Thr 


Leu 


His 




290 










295 










300 










Asn 


Val 


Phe 


Gin 


Leu 


Leu 


Gin 


Lys 


Lys 

















305 310 



<210> 11 
<211> 156 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 11 

atgtacagta gagggtcttt ctttaagtct cgggttaccc ttcctactct tgtcggagca 60 
tacatgtggg agtttgaact cccgtatctt acggacaaga gacacatcag ctatagcgcg 120 
ccaagtgtcg cgacttttag ccttgtgtcg aggtag 156 

<210> 12 
<211> 51 
<212> PRT 

<213> Grapevine Leafroll Virus 
<400> 12 

Met Tyr Ser Arg Gly Ser Phe Phe Lys Ser Arg Val Thr Leu Pro Thr 

1 5 10 15 

Leu Val Gly Ala Tyr Met Trp Glu Phe Glu Leu Pro Tyr Leu Thr Asp 
20 25 30 
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Lys Arg His lie Ser Tyr Ser Ala Pro Ser Val Ala Thr Phe Ser Leu 

35 40 45 

Val Ser Arg 
50 



<210> 13 
<211> 138 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 13 

atggatgatt ttaaacaggc aatactgttg ctagtagtcg attttgtctt cgtgataatt 60 
ctgctgctgg ttcttacgtt cgtcgtcccg aggttacagc aaagctccac cattaataca 120 
ggtcttagga cagtgtga 138 

<210> 14 
<211> 45 
<212> PRT 

<213> Grapevine Leafroll Virus 
<400> 14 

Met Asp Asp Phe Lys Gin Ala lie Leu Leu Leu Val Val Asp Phe Val 

15 10 15 

Phe Val lie lie Leu Leu Leu Val Leu Thr Phe Val Val Pro Arg Leu 

20 25 30 

Gin Gin Ser Ser Thr lie Asn Thr Gly Leu Arg Thr Val 
35 40 45 



<210> 15 
<211> 1434 
<212> DNA 

<213> Grapevine Leafroll Virus 



<400> 15 

atgggagctt 

tatctttctt 

gatagttatg 

tcagttacgt 

gtatcatcgt 

cacaacaaac 

ggagtggaga 

gtaatacaag 

caaacggacg 

gtgtccgtag 

cgtataaggt 

cctttgaaga 

ttgttagtac 

ctggatgtag 

aagatatgtt 

tatttgccga 

aaaggcggga 

ttcgtactct 

gaattaggtc 

gggaaatacg 

accactatta 

cacggcgtcc 

tattacccgg 



atacacatgt 
tcaagtcagc 
tgagggctta 
tatcgatagc 
cgtttatgct 
cctacttagg 
tcaccactgg 
tgaacgtagt 
ttagtggtct 
atcagaacct 
cactgttagt 
aatcgttcaa 
cgagtcctgt 
tggctttaac 
ttccagactc 
taacggaagc 
gtcaaacacc 
actctactgt 
aaaagagagt 
gtgcgtctcc 
ctctacttat 
cgaagaggtt 
cggacgtgtt 



agactttcat 
ggatgaagct 
tttgatacaa 
cagtaataag 
gatgaacgac 
acgggaagtt 
taagaactac 
cgatgggtta 
acccaaaaat 
ctaccctggt 
ttccccagtg 
cgcaagaatc 
cgtaccagag 
gtccgacgta 
agtgttatcg 
tctacagata 
acgagatatg 
aaagaatata 
ctacttaagt 
aaccaacact 
agagaagaaa 
cactccgtac 
gaaggctaac 



gagtcgcggt 
cctcctgatc 
agagcagact 
ttagcttcag 
gtgggagatt 
atcttctgta 
acgtcgaaca 
gcacagacca 
tggacgcgta 
tgtttctcag 
cgcatcttct 
gaggatgtgc 
tctacgggag 
acggaattga 
atcaatgaag 
aacgcaagac 
gggaatatga 
agcgtcaaag 
tattcggaag 
gtgcgatcct 
attcagccag 
tgcttcgact 
gcaatggctt 



tgctgaaaga 
ctcccggata 
ttcccaatac 
gtcttatggg 
acttcgagtg 
ggaaatacat 
attggaacga 
ctgttaattc 
tctacaaaat 
actcgaaact 
ttagggatat 
tgaatattga 
gtgtaggtcc 
tcaacactag 
cggatatcta 
tacgcagact 
tagtggccat 
acgggtatag 
taagggaagc 
tcatgaggta 
cgtgtactgc 
tcgcactact 
gcgctatagc 



caaacaagac 
cgttcgccca 
tcaaagctta 
aagcgacgca 
cggcgtgtgt 
aggtgggaga 
ggcgtogtac 
tacttatacg 
aacaaagata 
gggtgtaatg 
cttattgaaa 
cgacacgtcg 
atcagagcag 
ggggcaaggt 
cgatgagcgg 
cgttctttcg 
gatacaactt 
ggtggagacc 
tatattagga 
ttttgctcac 
cctagctaag 
ggataacaga 
gattaaatca 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 
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gctaatttaa ggcgtaaagg ttcggagacg 

<210> 16 
<211> 477 
<212> PRT 

<213> Grapevine Leafroll Virus 



<400> 16 



Met 


Gly 


Ala 


Tyr 


Thr 


His 


Val 


Asp 


1 








5 








Asp 


Lys 


Gin 


Asp 


Tyr 


Leu 


Ser 


Phe 








20 










Asp 


Pro 


Pro 


Gly 


Tyr 


Val 


Arg 


Pro 






35 










40 


He 


Gin 


Arg 


Ala 


Asp 


Phe 


Pro 


Asn 




50 










55 




Ser 


He 


Ala 


Ser 


Asn 


Lys 


Leu 


Ala 


65 










70 






Val 


Ser 


Ser 


Ser 


Phe 


Met 


Leu 


Met 










85 








Cys 


Gly 


Val 


Cys 


His 


Asn 


Lys 


Pro 








100 










Cys 


Arg 


Lys 


Tyr 


He 


Gly 


Gly 


Arg 






115 










120 


Asn 


Tyr 


Thr 


Ser 


Asn 


Asn 


Trp 


Asn 




130 










135 




Asn 


Val 


Val 


Asp 


Gly 


Leu 


Ala 


Gin 


145 










150 






Gin 


Thr 


Asp 


Val 


Ser 


Gly 


Leu 


Pro 










165 








He 


Thr 


Lys 


He 


Val 


Ser 


Val 


Asp 








180 










Ser 


Asp 


Ser 


Lys 


Leu 


Gly 


Val 


Met 






195 










200 


Pro 


Val 


Arg 


He 


Phe 


Phe 


Arg 


Asp 




210 










215 




Ser 


Phe 


Asn 


Ala 


Arg 


He 


Glu 


Asp 


225 










230 






Leu 


Leu 


Val 


Pro 


Ser 


Pro 


Val. 


Val 










245 








Pro 


Ser 


Glu 


Gin 


Leu 


Asp 


Val 


Val 








260 










Leu 


He 


Asn 


Thr 


Arg 


Gly 


Gin 


Gly 






275 










280 


Leu 


Ser 


He 


Asn 


Glu 


Ala 


Asp 


He 




290 










295 




Thr 


Glu 


Ala 


Leu 


Gin 


He 


Asn 


Ala 


305 










310 






Lys 


Gly 


Gly 


Ser 


Gin 


Thr 


Pro 


Arg 










325 








Met 


He 


Gin 


Leu 


Phe 


Val 


Leu 


Tyr 








340 










Lys 


Asp 


Gly 


Tyr 


Arg 


Val 


Glu 


Thr 






355 










360 


Leu 


Ser 


Tyr 


Ser 


Glu 


Val 


Arg 


Glu 




370 










375 




Ala 


Ser 


Pro 


Thr 


Asn 


Thr 


Val 


Arg 


385 










390 






Thr 


Thr 


He 


Thr 


Leu 


Leu 


He 


Glu 



tataacatct tagaaagcat ttga 1434 



Phe 


His 


Glu 


Ser 


Arg 


Leu 


Leu 


Lys 




10 










15 




Lys 


Ser 


Ala 


Asp 


Glu 


Ala 


Pro 


Pro 


25 










30 






Asp 


Ser 


Tyr 


Val 


Arg 


Ala 


Tyr 


Leu 










45 








Thr 


Gin 


Ser 


Leu 


Ser 


Val 


Thr 


Leu 








60 










Ser 


Gly 


Leu 


Met 


Gly 


Ser 


Asp 


Ala 






75 










80 


Asn 


Asp 


Val 


Gly 


Asp 


Tyr 


Phe 


Glu 




90 










95 




Tyr 


Leu 


Gly 


Arg 


Glu 


Val 


He 


Phe 


105 










110 






Gly 


Val 


Glu 


He 


Thr 


Thr 


Gly 


Lys 










125 








Glu 


Ala 


Ser 


Tyr 


Val 


He 


Gin 


Val 








140 










Thr 


Thr 


Val 


Asn 


Ser 


Thr 


Tyr 


Thr 






155 








160 


Lys 


Asn 


Trp 


Thr 


Arg 


He 


Tyr 


Lys 




170 










175 




Gin 


Asn 


Leu 


Tyr 


Pro 


Gly 


Cys 


Phe 


185 










190 






Arg 


lie 


Arg 


Ser 


Leu 


Leu 


Val 


Ser 










205 








He 


Leu 


Leu 


Lys 


Pro 


Leu 


Lys 


Lys 








220 










Val 


Leu 


Asn 


He 


Asp 


Asp 


Thr 


Ser 






235 










240 


Pro 


Glu 


Ser 


Thr 


Gly 


Gly 


Val 


Gly 




250 










255 




Ala 


Leu 


Thr 


Ser 


Asp 


Val 


Thr 


Glu 


265 










270 






Lys 


He 


Cys 


Phe 


Pro 


Asp 


Ser 


Val 










285 








Tyr 


Asp 


Glu 


Arg 


Tyr 


Leu 


Pro 


He 








300 










Arg 


Leu 


Arg 


Arg 


Leu 


Val 


Leu 


Ser 






315 










320 


Asp 


Met 


Gly 


Asn 


Met 


He 


Val 


Ala 




330 










335 




Ser 


Thr 


Val 


Lys 


Asn 


He 


Ser 


Val 


345 










350 






Glu 


Leu 


Gly 


Gin 


Lys 


Arg 


Val 


Tyr 










365 








Ala 


He 


Leu 


Gly 


Gly 


Lys 


Tyr 


Gly 








380 










Ser 


Phe 


Met 


Arg 


Tyr 


Phe 


Ala 


His 






395 










400 


Lys 


Lys 


He 


Gin 


Pro 


Ala 


Cys 


Thr 
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405 

Ala Leu Ala Lys His 
420 

Asp Phe Ala Leu Leu 
435 

Ala Asn Ala Met Ala 
450 

Arg Lys Gly Ser Glu 
465 



410 

Gly Val Pro Lys Arg Phe 
425 

Asp Asn Arg Tyr Tyr Pro 
440 

Cys Ala lie Ala lie Lys 
455 

Thr Tyr Asn lie Leu Glu 
470 475 



415 

Thr Pro Tyr Cys Phe 
430 

Ala Asp Val Leu Lys 
445 

Ser Ala Asn Leu Arg 
460 

Ser He 



<210> 17 
<211> 558 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 17 

atggaattca gaccagtttt aattacagtt cgccgtgatc ccggcgtaaa cactggtagt 60 
ttgaaagtga tagcttatga cttacactac gacaatatat tcgataactg cgcggtaaag 120 
tcgtttcgag acaccgacac tggattcact gttatgaaag aatactcgac gaattcagcg 180 
ttcatactaa gtccttataa actgttttcc gcggtcttta ataaggaagg tgagatgata 24 0 
agtaacgatg taggatcgag tttcagggtt tacaatatct tttcgcaaat gtgtaaagat 300 
atcaacgaga tcagcgagat acaacgcgcc ggttacctag aaacatattt aggagacggg 360 
caggctgaca ctgatatatt ttttgatgtc ttaaccaaca acaaagcaaa ggtaaggtgg 420 
ttagttaata aagaccatag cgcgtggtgt gggatattga atgatttgaa gtgggaagag 4 80 
agcaacaagg agaaatttaa ggggagagac atactagata cttacgtttt atcgtctgat 54 0 
tatccagggt ttaaatga 558 

<210> 18 
<211> 185 
<212> PRT 

<213> Grapevine Leafroll Virus 
<400> 18 



Met 


Glu 


Phe 


Arg 


Pro 


Val 


Leu 


He 


Thr 


Val 


Arg 


Arg 


Asp 


Pro 


Gly 


Val 


1 








5 










10 










15 




Asn 


Thr 


Gly 


Ser 
20 


Leu 


Lys 


Val 


He 


Ala 
25 


Tyr 


Asp 


Leu 


His 


Tyr 
30 


Asp 


Asn 


He 


Phe 


Asp 
35 


Asn 


Cys 


Ala 


Val 


Lys 
40 


Ser 


Phe 


Arg 


Asp 


Thr 
45 


Asp 


Thr 


Gly 


Phe 


Thr 
50 


Val 


Met 


Lys 


Glu 


Tyr 
55 


Ser 


Thr 


Asn 


Ser 


Ala 
60 


Phe 


He 


Leu 


Ser 


Pro 


Tyr 


Lys 


Leu 


Phe 


Ser 


Ala 


Val 


Phe 


Asn 


Lys 


Glu 


Gly 


Glu 


Met 


He 


65 










70 










75 








80 


Ser 


Asn 


Asp 


Val 


Gly 
85 


Ser 


Ser 


Phe 


Arg 


Val 
90 


Tyr 


Asn 


He 


Phe 


Ser 
95 


Gin 


Met 


Cys 


Lys 


Asp 
100 


He 


Asn 


Glu 


He 


Ser 
105 


Glu 


He 


Gin 


Arg 


Ala 
110 


Gly 


Tyr 


Leu 


Glu 


Thr 
115 


Tyr 


Leu 


Gly 


Asp 


Gly 
120 


Gin 


Ala 


Asp 


Thr 


Asp 
125 


He 


Phe 


Phe 


Asp 


Val 


Leu 


Thr 


Asn 


Asn 


Lys 


Ala 


Lys 


Val 


Arg 


Trp 


Leu 


Val 


Asn 


Lys 




130 










135 










140 








Asp 


His 


Ser 


Ala 


Trp 


Cys 


Gly 


He 


Leu 


Asn 


Asp 


Leu 


Lys 


Trp 


Glu 


Glu 


145 










150 










155 








160 


Ser 


Asn 


Lys 


Glu 


Lys 
165 


Phe 


Lys 


Gly 


Arg 


Asp 
170 


He 


Leu 


Asp 


Thr 


Tyr 
175 


Val 


Leu 


Ser 


Ser 


Asp 


Tyr 


Pro 


Gly 


Phe 


Lys 

















180 185 
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<210> 19 
<211> 534 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 19 

atgaagttgc tttcgctccg ctatcttatc ttaaggttgt caaagtcgct tagaacgaac 60 
gatcacttgg ttttaatact tataaaggag gcgcttataa actattacaa cgcctctttc 120 
accgatgagg gtgccgtatt aagagactct cgcgaaagta tagagaattt tctcgtagcc 180 
aggtgcggtt cgcaaaattc ctgccgagtc atgaaggctt tgatcactaa cacagtctgt 240 
aagatgtcga tagaaacagc cagaagtttt atcggagact taatactcgt cgccgactcc 300 
tctgtttcag cgttggaaga agcgaaatca attaaagata atttccgctt aagaaaaagg 360 
agaggcaagt attattatag tggtgattgt ggatccgacg ttgcgaaagt taagtatatt 420 
ttgtctgggg agaatcgagg attggggtgc gtagattcct tgaagctagt ttgcgtaggt 4 80 
agacaaggag gtggaaacgt actacagcac ctactaatct catctctggg ttaa 534 

<210> 20 
<211> 177 
<212> PRT 

<213> Grapevine Leafroll Virus 



<400> 20 



Met 


L Y S 


Leu 


Leu 


Ser 


Leu 


Arg 


Tyr 


Leu 


He 


Leu 


Arg 


Leu 


Ser 


Lys 


Ser 


1 








5 










10 










15 




Leu 


Arg 


Thr 


Asn 


Asp 


His 


Leu 


Val 


Leu 


He 


Leu 


He 


Lys 


Glu 


Ala 


Leu 








20 










25 










30 






He 


Asn 


Tyr 


Tyr 


Asn 


Ala 


Ser 


Phe 


Thr 


Asp 


Glu 


Gly 


Ala 


Val 


Leu 


Arg 






35 










40 










45 








Asp 


Ser 


Arg 


Glu 


Ser 


He 


Glu 


Asn 


Phe 


Leu 


Val 


Ala 


Arg 


Cys 


Gly 


Ser 




50 










55 










60 










Gin 


Asn 


Ser 


Cys 


Arg 


Val 


Met 


Lys 


Ala 


Leu 


He 


Thr 


Asn 


Thr 


Val 


Cys 


65 










70 










75 










80 


Lys 


Met 


Ser 


He 


Glu 


Thr 


Ala 


Arg 


Ser 


Phe 


He 


Gly 


Asp 


Leu 


He 


Leu 










85 










90 










95 




Val 


Ala 


Asp 


Ser 


Ser 


Val 


Ser 


Ala 


Leu 


Glu 


Glu 


Ala 


Lys 


Ser 


He 


Lys 








100 










105 










110 




Asp 


Asn 


Phe 


Arg 


Leu 


Arg 


Lys 


Arg 


Arg 


Gly 


Lys 


Tyr 


Tyr 


Tyr 


Ser 


Gly 






115 










120 










125 








Asp 


Cys 


Gly 


Ser 


Asp 


Val 


Ala 


Lys 


Val 


Lys 


Tyr 


He 


Leu 


Ser 


Gly 


Glu 




130 










135 










140 










Asn 


Arg 


Gly 


Leu 


Gly 


Cys 


Val 


Asp 


Ser 


Leu 


Lys 


Leu 


Val 


Cys 


Val 


Gly 


145 










150 










155 










160 


Arg 


Gin 


Gly 


Gly 


Gly 


Asn 


Val 


Leu 


Gin 


His 


Leu 


Leu 


He 


Ser 


Ser 


Leu 



165 170 175 



Gly 



<210> 21 
<211> 540 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 21 

atggacctat cgtttattat tgtgcagatc 
gcactttaca ctttgattaa cgcgtataat 
ataaacgatc cgcaagctga ggttaacgtc 
actgagctgc atagaacaat tctcattgac 
gtggggtgtt tggtgggcat agctagaggt 



ctttccgcct cgtacaataa tgacgtgaca 60 
agcgttgatg atacgacgcg ctgggcagcg 120 
gtgaaggctt acgtagctac tacagcgacg 180 
agtatagact ccgccttcgc ttatgaccaa 240 
ttgcttagac attcggaaga tgttctggag 300 
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gtcatcaagt cgatggagtt attcgaagtg 
cttggatact taagtgatca atgcactaac 
gccgcagttg aaggagcaga catactacga 
tctccaaatt tcgggatcgc taggatgttg 



tgtcgtggaa agaggggaag caaaagatat 360 
aaatacatga tgctaactca ggccggactg 420 
acgaatcatc tagtcagtgg taataagttc 4 80 
ctcttgacgc tttgttgcgg agcactataa 540 



<210> 22 
<211> 179 
<212> PRT 

<213> Grapevine Leafroll Virus 



<400> 22 



Met 


Asp 


Leu 


Ser 


Phe 


He 


He 


Val 


Gin 


He 


Leu 


Ser 


Ala 


Ser 


Tyr 


Asn 


1 








5 










10 










15 




Asn 


Asp 


Val 


Thr 


Ala 


Leu 


Tyr 


Thr 


Leu 


He 


Asn 


Ala 


Tyr 


Asn 


Ser 


Val 








20 










25 










30 






Asp 


Asp 


Thr 


Thr 


Arg 


Trp 


Ala 


Ala 


He 


Asn 


Asp 


Pro 


Gin 


Ala 


Glu 


Val 






35 










40 










45 








Asn 


Val 


Val 


Lys 


Ala 


Tyr 


Val 


Ala 


Thr 


Thr 


Ala 


Thr 


Thr 


Glu 


Leu 


His 




50 










55 










60 










Arg 


Thr 


He 


Leu 


He 


Asp 


Ser 


He 


Asp 


Ser 


Ala 


Phe 


Ala 


Tyr 


Asp 


Gin 


65 










70 










75 










80 


Val 


Gly 


Cys 


Leu 


Val 


Gly 


He 


Ala 


Arg 


Gly 


Leu 


Leu 


Arg 


His 


Ser 


Glu 










85 










90 










95 




Asp 


Val 


Leu 


Glu 


Val 


He 


Lys 


Ser 


Met 


Glu 


Leu 


Phe 


Glu 


Val 


Cys 


Arg 








100 










105 










110 


Gly 


Lys 


Arg 


Gly 


Ser 


Lys 


Arg 


Tyr 


Leu 


Gly 


Tyr 


Leu 


Ser 


Asp 


Gin 


Cys 






115 










120 










125 








Thr 


Asn 


Lys 


Tyr 


Met 


Met 


Leu 


Thr 


Gin 


Ala 


Gly 


Leu 


Ala 


Ala 


Val 


Glu 




130 










135 










140 










Gly Ala 


Asp 


He 


Leu 


Arg 


Thr 


Asn 


His 


Leu 


Val 


Ser 


Gly 


Asn 


Lys 


Phe 


145 










150 










155 










160 


Ser 


Pro 


Asn 


Phe 


Gly 


He 


Ala 


Arg 


Met 


Leu 


Leu 


Leu 


Thr 


Leu 


Cys 


Cys 



165 170 175 



Gly Ala Leu 



<210> 23 
<211> 183 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 23 

atgaggcact tagaaaaacc catcagagta gcggtacact attgcgtcgt gcgaagtgac 60 
gtttgtgacg ggtgggatgt atttataggc gtaacgttaa tcggtatgtt tattagttac 120 
tatttatatg ctctaattag catatgtaga aaaggagaag gtttaacaac cagtaatggg 180 
taa 183 



<210> 24 
<211> 60 
<212> PRT 

<213> Grapevine Leafroll Virus 
<400> 24 

Met Arg His Leu Glu Lys Pro He Arg Val Ala Val His Tyr Cys Val 

1 5 10 15 

Val Arg Ser Asp Val Cys Asp Gly Trp Asp Val Phe He Gly Val Thr 
20 25 30 
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Leu lie Gly Met Phe lie Ser Tyr Tyr Leu Tyr Ala Leu lie Ser lie 

35 40 " 45 

Cys Arg Lys Gly Glu Gly Leu Thr Thr Ser Asn Gly 
50 55 60 



<210> 


25 


<211> 


24 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic 


<221> 


misc feature 


<222> 


3, 6, 9, 12, 21, 24 


<223> 


n = A, T, C or G 


<400> 


25 



ggnggnggna cnttygaygt ntcn 24 

<210> 26 
<211> 15 
<212> RNA 

<213> Grapevine Leafroll Virus 
<400> 26 

ugagugaacg cgaug 15 

<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
<400> 27 

ataagcattc gggatggacc 20 

<210> 28 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
<400> 28 

attaacttga cggatggcac gc 22 

<210> 29 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
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<400> 29 

tacttatcta gaaccatgga agcgagtcga cgacta 

<210> 30 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
<400> 30 

tcttgaggat ccatggagaa acatcgtcgc atacta 

<210> 31 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
<400> 31 

actatttcta gaaccatggc atttgaactg aaatt 

<210> 32 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
<400> 32 

ttctgaggat ccatggtata agctcccatg aattat 

<210> 33 
<211> 230 
<212> PRT 

<213> Beet Yellow Virus 
<220> 

<223> Synthetic 



<400> 33 



Val 


Gly 


Cys 


Lys 


Phe 


Asn 


He 


Gin 


Ser 


Val 


Thr 


Glu 


Phe 


Val 


Lys 


Lys 


1 








5 










10 










15 




He 


Asn 


Gly 


Asn 


Val 


Ala 


Glu 


Pro 


Ser 


Leu 


Val 


Glu 


His 


Cys 


Trp 


Ser 






20 










25 










30 






Leu 


Ser 


Asn 
35 


Ser 


Cys 


Gly 


Glu 


Leu 
40 


He 


Asn 


Pro 


Lys 


Asp 
45 


Thr 


Lys 


Arg 


Phe 


Val 
50 


Ser 


Leu 


He 


Phe 


Lys 
55 


Gly 


Lys 


Asp 


Leu 


Ala 
60 


Glu 


Ser 


Thr 


Asp 


Glu 


Ala 


He 


Val 


Ser 


Ser 


Ser 


Tyr 


Leu 


Asp 


Tyr 


Leu 


Ser 


His 


Cys 


Leu 


65 










70 










75 










80 


Asn 


Leu 


Tyr 


Glu 


Thr 
85 


Cys 


Asn 


Leu 


Ser 


Ser 
90 


Asn 


Ser 


Gly 


Lys 


Lys 
95 


Ser 


Leu 


Tyr 


Asp 


Glu 


Phe 


Leu 


Lys 


His 


Val 


He 


Asp 


Tyr 


Leu 


Glu 


Asn 


Ser 



100 105 110 



Asp 


Leu 




iyr 


Arg 


Ser 


Pro 


Ser 


Asp 


Asn 


Pro 


Leu 


vai 


Aia 


pi,, 
biy 


i le 






1 1 R 

no 










ion 










IOC 








Leu 


Tyr 


Asp 




^yo 




ulU 


Tyr 


Asn 


inr 


Leu 


Lys 


Q ~ v- 

oer 


i nr 


Tyr 


Leu 














1 JO 










i /in 

1 H U 










Lys 


Asn 


Tip 
lie 


UlU 


oci 


rile 


Asp 


LyS 


Pho 


Leu 


V 

Dei 


Leu 


Tyr 


Leu 


Pro 


Leu 


1 ft 0 










IjU 










1DD 










IbU 


Leu 


Ser 


pi,, 
olU 


va 1 


it ne 


Ser 


Mer. 


Asn 


Trp 


LjIU 


Arg 


Pro 


Aia 


pro 


TV 

ASp 


vai 










1 £ 
lOD 










1 /U 










I/O 




Arg 


Leu 


Leu 


IT I It: 


olU 


Leu 


Asp 


Ala 


Ala 


tjlU 


Leu 


Leu 


Leu 


Lys 


vai 


Pro 








180 










185 










190 






rp Vv -fc- 

inr 


lie 


Asn 


Met 


HIS 


ASp 


Ser 


Thr 


Pne 


Leu 


Tyr 


Lys 


Asn 


Lys 


Leu 


Arg 






195 










200 










205 








Tyr 


Leu 


Glu 


Ser 


Tyr 


pne 


Glu 


Asp 


Asp 


Ser 


Asn 


Glu 


Leu 


He 


Lys 


Val 




210 










215 










o o r\ 

220 










Lys 


Val 


Asp 


Ser 


Leu 


Leu 






















225 










230 






















<210> 34 




























<211> 226 




























<212> PRT 




























<213> Citrus Tristeza Virus 




















<400> 34 




























Val 


Gly 


Cys 


Arg 


Phe 


Thr 


Leu 


Asn 


Asp 


Val 


Glu 


Ser 


Tyr 


Leu 


Met 


Ser 


1 








5 










10 










15 




Arg 


Gly 


Glu 


Asp 


Phe 


Ala 


Asp 


Leu 


Ala 


Ala 


Val 


GlU 


His 


Ser 


Trp 


Cys 








20 










25 










30 






Leu 


Ser 


Asn 


Ser 


Cys 


Ser 


Arg 


Leu 


Leu 


Ser 


Ser 


Thr 


Glu 


I le 


Asp 


Ala 






35 










40 










45 








Asn 


Lys 


Thr 


Leu 


Val 


Phe 


Thr 


Lys 


Asn 


Phe 


Asp 


Ser 


Asn 


He 


Ser 


Gly 




50 










55 










60 








Val 


Thr 


Thr 


Lys 


Leu 


Glu 


Thr 


Tyr 


Leu 


Ser 


Tyr 


Cys 


He 


Ser 


Leu 


Tyr 


65 










70 










75 










80 


Lys 


Lys 


His 


Cys 


Met 


Lys 


Asp 


Asp 


Asp 


Tyr 


Phe 


Asn 


Leu 


He 


Leu 


Pro 










85 










90 










95 




Met 


Phe 


Asn 


Cys 


Leu 


Met 


Lys 


Val 


Leu 


Ala 


Ser 


Leu 


Gly 


Leu 


Phe 


Tyr 








100 










105 










110 




Glu 


Lys 


His 


Ala 


Asp 


Asn 


Pro 


Leu 


Leu 


Thr 


Gly 


Met 


Leu 


He 


Glu 


Phe 






115 










120 










125 








Cys 


Leu 


Glu 


Asn 


Lys 


Val 


Tyr 


Tyr 


Ser 


Thr 


Pne 


Lys 


Val 


Asn 


Leu 


Asp 




130 










135 










140 










Asn 


Val 


Arg 


Leu 


Phe 


Lys 


Ser 


Lys 


val 


Leu 


Pro 


Val 


val 


Leu 


Thr 


Val 


145 










150 










155 










160 


Trp 


Asp 


He 


Ser 


Glu 


Pro 


Asp 


Asp 


Pro 


Val 


Asp 


Glu 


Arg 


Val 


Leu 


He 










165 










170 










17 5 




Pro 


Phe 


Asp 


Pro 


Thr 


Asp 


Phe 


Val 


Leu 


Asp 


Leu 


Pro 


Lys 


Leu 


Asn 


He 








180 










185 










190 






His 


Asp 


Thr 


Met 


Val 


Val 


Val 


Gly 


Asn 


Gin 


He 


Arg 


Gin 


Leu 


Glu 


Tyr 






195 










200 










205 








Val 


Val 


Glu 


Ser 


Asp 


Ala 


Leu 


Asp 


Asp 


Leu 


Ser 


Gin 


His 


Val 


Asp 


Leu 




210 










215 










220 











Arg Leu 
225 



<210> 35 
<211> 219 
<212> PRT 



-20- 



<213> Lettuce Infectious Yellow 
<400> 35 



LjJ-U 




Cys 




Fne 


inr 


f i ii 
Glu 


/-i i _ 
Gin 


1 








5 








val 


Asp 


Ser 


Leu 


Val 


TV 1 _ 

Ala 


Lys 


He 








20 








Cjly 


T i rr+ 

Lys 


Leu 
35 


Leu 


Asp 


Leu 


Lys 


Asp 
40 


rne 


CalU 


Ti- 
ne 


Asn 


Thr 


Ala 


Gin 


Asp 




50 










55 


CjXU 


Ser 


Asn 


Asp 


Phe 


Phe 


Arg 


Glu 


bo 










70 






Ser 


Ser 


Leu 


Ser Gly 


Ser 


Lys 


Leu 










85 








Ala 


Tyr 


He 


Phe 
100 


Lys 


He 


Leu 


Leu 


He 


Asp 


Arg 
115 


Leu 


Ser 


Arg 


Asn 


Pro 
120 


Leu 


Tyr 
130 


Thr 


Asn 


His 


Val 


Thr 
135 


Asp 


Glu 


Ala 


Leu 


Lys 


Ser 


He 


Lys 


Thr 


145 










150 






Ala 


Phe 


Gly 


He 


Arg 
165 


Leu 


Asn 


Phe 


Leu 


Pro 


Lys 


Glu 
180 


Arg 


Gin 


Ser 


Asp 


Glu 


Ser 


He 
195 


Val 


Arg 


Asp 


Ala 


Ala 
200 


Asn 


Tyr 
210 


Leu 


Pro 


Glu 


Arg 


Val 
215 


Asp 



<210> 36 
<211> 204 
<212> PRT 

<213> Beet Yellow Virus 



<400> 36 



Met 


Gly 


Ser 


Ala 


Glu 


Pro 


He 


Ser 


1 








5 








Ser 


Leu 


Ala 


Asp 


Gin 


Thr 


Cys 


Leu 








20 










Arg 


Lys 


Asn 


Phe 


Glu 


Glu 


Cys 


Leu 






35 










40 


Asn 


Leu 


Gly 


He 


Ala 


Leu 


Gly 


Leu 




50 










55 




Gly 


Thr 


Ser 


Asn 


Lys 


Val 


Asn 


Val 


65 










70 






Ala 


Ser 


Phe 


Gly 


Gly 


Gly 


Lys 


Glu 










85 








Asn 


Ser 


Phe 


Leu 


Gly 


Ser 


Gin 


Lys 








100 










Leu 


Arg 


Cys 


Phe 


Cys 


Arg 


Thr 


Phe 






115 










120 


Lys 


Glu 


Tyr 


Arg 


Gly 


Lys 


Leu 


Pro 




130 










135 




Gly 


Leu 


Pro 


Ala 


Glu 


Asp 


His 


Tyr 



145 150 



Virus 



Gin 


Val 


Val 


Glu 


Lys 


Tyr 


Pro 


Gin 




1 U 










15 




Leu 


Tyr 


Arg 


Val 


Cys 


Asn 


Ser 


Leu 


ZD 










30 






Phe 


Glu 


Asn 


Lys 


Asn 


He 


Ser 


Gly 










45 






Ser 


Pro 


Thr 


Val 


Ala 


Asp 


Asp 


Asn 








60 










Cys 


Val 


Asn 


Asp 


Gin 


Arg 


Tyr 


Tyr 






75 










80 


Gly 


Lys 


Ala 


Lys 


Leu 


Glu 


Ala 


Asn 




90 










95 




Lys 


Ser 


Ala 


Ser 


Gly 


Glu 


Phe 


Asp 


105 










110 




Leu 


Ala 


He 


Ser 


Lys 


Phe 


Met 


Asn 










1Z D 








Ser 


Glu 


Thr 


Phe 


Lys 


Ser 


Lys 


Phe 








140 










Pro 


Phe 


Ala 


Ser 


Phe 


He 


Lys 


Lys 






155 










160 


Glu 


Asp 


Ser 


Lys 


He 


Phe 


Tyr 


Ala 




170 










175 




Val 


Leu 


Ser 


Asp 


Asp 


Met 


Met 


Val 


185 










190 






Ser 


Phe 


Thr 


Val 


Val 


Ser 


Asp 


Asn 



205 

Arg Phe Val 



Ala 


He 
10 


Ala 


Thr 


Phe 


Glu 


Asn 
15 


Val 


His 


Gly 


Glu 


Asp 


Cys 


Asp 


Lys 


Leu 


25 










30 






Lys 


Leu 


Lys 


Gly 


Val 
45 


Pro 


Glu 


Asp 


Cys 


Leu 


Tyr 


Ser 
60 


Cys 


Ala 


Thr 


He 


Gin 


Pro 


Thr 
75 


Ser 


Thr 


Phe 


He 


Lys 
80 


Leu 


Tyr 
90 


Leu 


Thr 


His 


Gly 


Glu 
95 


Leu 


Leu 


Leu 


Glu 


Gly 


Lys 


Pro 


Asn 


Lys 


105 










110 






Gin 


Lys 


Asp 


Tyr 


lie 
125 


Ser 


Leu 


Arg 


Pro 


He 


Ala 


Arg 
140 


Ala 


Asn 


Arg 


His 


Leu 


Ala 


Ala 


Asp 


Phe 


He 


Ser 


Thr 



155 160 
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Ser 


Thr 


Glu 


Leu 


Thr 


Asp 


Leu 


Gin 


Gin 


Ser 


Arg 


Leu 


Leu 


Leu 


Ala 


Arg 










165 










170 










175 


Glu 
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Thr 


His 


Thr 


Glu 
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Ser 


Ser 


Glu 


Ser 
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Val 


Thr 


Ser 
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185 
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Lys 


Gin 


Leu 


Gly Arg 
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<213> Citrus Tristeza Virus 
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He 
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Arg 
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Leu 
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45 
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Thr 


Gin 
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Ala 


Leu 
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Phe 


Leu 


Ala 


Leu 
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Lys 
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Leu 
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Asp 


Lys 


Asp 


Lys 


Asp 
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He 
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80 
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Met 


Met 


Leu 


Tyr 


Arg 
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Ala 


Val 


Lys 


Ser 


Ser 


Ser 


Leu 


Gin 


Ser 










85 










90 










95 




Asp 


Asp 


Asp 


Thr 


Thr 


Gly 


He 


Thr 


Tyr 


Thr 


Arg 


Glu 


Gly 


Val 


Glu 


Val 








100 










105 










110 






Asp 


Leu 


Ser 


Asp 


Lys 


Leu 


Trp 


Thr 


Asp 


He 


Val 


Tyr 


Asn 


Ser 


Lys 


Gly 






115 










120 










125 






He 


Gly 


Asn 


Arg 


Thr 


Asn 


Ala 


Leu 


Arg 


Val 


Trp 


Gly 


Arg 


Thr 


Asn 


Asp 




130 










135 










140 








Ala 


Leu 


Tyr 


Leu 


Ala 


Phe 


Cys 


Arg 


Gin 


Asn 


Arg 


Asn 


Leu 


Ser 


Tyr 


Gly 


145 










150 










155 










160 


Gly 


Arg 


Pro 


Leu 


Asp 


Ala 


Gly 


He 


Pro 


Ala 


Gly 


Tyr 


His 


Tyr 


Leu 


Cys 










165 










170 










175 




Ala 


Asp 


Phe 


Leu 


Thr 


Gly 


Ala 


Gly 


Leu 


Thr 


Asp 


Leu 


Glu 


Cys 


Ala 


Val 








180 










185 










190 






Tyr 


He 


Gin 


Ala 


Lys 


Glu 


Gin 


Leu 


Leu 


Lys 


Lys 


Arg 


Gly 


Ala 


Asp 


Glu 
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Val 


Val 


Val 


Thr 


Asn 


Val 


Arg 
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Leu 
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Lys 


Phe 


Asn 


Thr 


Arg 






210 










215 










220 









<210> 38 
<211> 249 
<212> PRT 

<213> Lettuce Infectious Yellow Virus 



<400> 38 



Met 
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Thr 
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Asn 
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Asn 


Asp 


Thr 


1 








5 










10 










15 
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55 
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Arg 


Glu 


Ala 
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AO 


Met 


He 


Asn 


Phe 


Met 
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105 










1 1 V 
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Lys 


Leu 
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Phe 
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He 
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Tyr 
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Thr 
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Tyr 


Lys 


Val 
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Asp 


Phe 
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135 










1 *i KJ 








Val 
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Tvr 


Met 


Gin 


Ser 


Arg 


Met 


Arg 


Asn 
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Pro 


Asn 


1 

v d J- 


Val 


Arg 
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150 










155 










160 
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Tvr 
j 


Ala 


Arg 


Ala 
165 


Met 


Glu 


Lys 


Thr 


He 
170 


Asn 


no 1 1 
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Glv 
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He 


He 


Asn 
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Ser 
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Vsl 


Leu 
185 
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Ala 
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1 QO 

J. 5u 
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r\ 1 Ct 


O Q v- 


i yr 


ZX v pr 
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Ser 
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Phe 
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va x 
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Gly Asn 






1 Q R 
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z u u 


















Asp 


Thr 


Thr 


Asp 


Ala 


Gin 


Leu 


Thr 


Ser 


Leu 


Met 


Leu 


Ala 


Arg 


Lys 


Gin 




210 










215 










220 






Ala 


Leu 


Cys 


Lys 


Gly 


Glu 


Gly 


Gly 


Ser 


Val 


Glu 


His 


Tyr 


Asn 


Thr 


Met 


225 










230 










235 










240 


Gin 


Leu 


Ala 


Asn 


Leu 


Lys 


His 


Pro 


Cys 
























245 





















<210> 39 
<211> 39 
<212> PRT 

<213> Grapevine Leafroll Virus 
<400> 39 

Ala Gin Ser Trp Thr He Arg Ser 

1 5 
Leu Asn Gin Tyr Pro Thr Leu Cys 
20 

Val Tyr Glu Arg 



Ala His He Leu Ala Thr Arg His 

10 15 
Phe Thr Arg Ser Pro Arg Leu Val 
25 30 



Ala Phe Glu 
35 



<210> 40 
<211> 229 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 40 

tcgcgttggc caegctatag tgtttctgtg 
ggtcgtcgta cttatctcag ttatttattt 
aagttaatac cggtggcact ccttctcgaa 
gtgtgtactt tttgttttgt tcacaccgtg 

<210> 41 
<211> 1066 
<212> DNA 

<213> Grapevine Leafroll Virus 



cctcggttct tcgtgaggtt aataccgaag 60 
tttegtctte tettaggegt gccatccgtg 120 
gtgggtatta aagaccaaaa ttttttattt 180 
aggacaagac cggtggaac 22 9 



<400> 41 

gataggggee aacaggtgac caacagcctg cacttaaggt gcgctggaag tgttggattt 60 

ggtctcagtg tgecaaatat ccttttaggc gatgtacagg agtctagttt agtgtgtctt 120 

tgggggatga egggagegae taggtttagg actgtagctg ctatgtaagt cgtgcatgcg 180 
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gcattgtgcg 
gactagcagc 
gaggcaggac 
gccacgcgcg 
gcaccataat 
gcagcctaag 
aagcggtgcg 
gtctctttag 
attttttatt 
cagaggtttt 
tttcaggcgg 
tatatgacgc 
atcggcgcta 
aacgagttcg 
gcgaaggtag 



taagacgtgc 
cggctctacg 
atggttgaac 
gggcggcagg 
atggagccca 
ataggctggg 
gcgtgataag 
ttaagtttag 
gtttgttagt 
tcctctttgt 
cgcgtttctt 
tacgtccaaa 
gacgaggttt 
ccttaaaaga 
tatcgtgatt 



atgcatttgg 
gagcgctgaa 
gagttgaccg 
gcgtctcgtg 
aagcgtcggg 
aggcccgttc 
gcgccaccgt 
gcatgtcgta 
ttagatgtac 
gtgtagcctt 
ttcttctatt 
ttatgaattt 
agtggcgaca 
gaaatcgggg 
ttatattgaa 



gcgagtgccc 
agtgctaggt 
tggggaccag 
gtgtatctgg 
gtcgggaaac 
cctgtagtag 
ccgtagttag 
cagttaggat 
attattacgt 
taatgtaggt 
taggtttatc 
tccttcgtgt 
taaataggtt 
aaggcgccac 
gtaggcgtat 



tagggcagcg 
cctgaaggta 
cggcggtgac 
gcaagatacg 
atctccatag 
tggtgggtta 
gcgacccgtg 
ttctttttag 
aggttacttt 
ttctttgttt 
ttctttcctt 
aggcgtcgtt 
tttgcgcgag 
gcgaatgacc 
ttgttt 



tcggtcaggt 
cagttgggct 
tcgggccgta 
gctttattag 
cttagtggca 
gcatgccact 
ttttaatagg 
atattctttt 
ggcgctacgc 
tatttttgcc 
agtgttgtcg 
gagtgcgttc 
attgggatag 
ttcgtgctga 



240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1066 



18 



<210> 42 
<211> 18 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 42 

ttcctccttt agttagat 

<210> 43 
<211> 89 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 43 

agctgcgtgt agtatgcgac gatgtttctc gtattagttt tataaaaatt tttaattgct 60 
ctgtgtgtgg tttttgttga gtgaacgcg 89 

<210> 44 
<211> 62 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 44 

ctacgatcga tgtctataaa ttggtgaaaa atttagaaat atttaccttt tattgataat 60 
tc 62 

<210> 45 
<211> 5 
<212> PRT 

<213> Grapevine Leafroll Virus 
<400> 45 

Met Ser lie Asn Trp 
1 5 



<210> 46 
<211> 10 
<212> DNA 

<213> Grapevine Leafroll Virus 
<400> 46 

ttatctaaag 10 
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<210> 47 
<211> 109 
<212> DNA 

<213> Grapevine Leafroll Virus 



<400> 47 

aaatgttatg ttgttcagcc agtgtcaaat tttcaaacgg gttacaatta tcgctactta 60 
tttgcgcatg tttgttagcg gtgctaattg ttagcttttg tagaaggcg 109 

<210> 48 
<211> 284 
<212> DNA 

<213> Grapevine Leafroll Virus 



<400> 48 

aaatccttca ataaatttga aataaacaaa agtaagaaaa atgaaataat taggctagtc 60 
tttttgttcg tctttcgctt ttgtagaata ggttttattt cgaggtaaga tgactaaact 120 
ctacctcacg gtttaatact ctgatatttg taaaattagt ccgtaaagtc agatagtgat 180 
attatattag tatagtataa taaacgccaa aatccaatca aagtttggga cctaggcggg 240 
cctcttatga ggctaactta tcgacaataa gttaggtccg ccac 284 

<210> 49 
<211> 296 
<212> PRT 

<213> Beet Yellow Virus 



<400> 49 
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Met 
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Val 
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Ser 
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115 




Arg 
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Ser 


Glu 




130 






Val 


Asp 


Asp 


Glu 


145 








Trp 


Asp 


Val 


Cys 


Thr 


Thr 


Asn 


Leu 








180 


He 


Glu 


Ser 


Val 






195 




Thr 


Met 


Leu 


Gin 




210 






Arg 


Ser 


Arg 


Ser 


225 








Ala 


Gin 


Gly 


Glu 



Asn 


Leu 


Ser 


Ala 


5 








Lys 


Thr 


Thr 


Thr 


Asn 


Ser 


Leu 


He 








40 


Ala 


Lys 


Val 


Asn 






55 




Thr 


Arg 


Asp 


Arg 




70 






Gly 


Leu 


Thr 


Cys 


85 








Ala 


Gly 


Ala 


Ala 


He 


Leu 


Phe 


Gly 








120 


Leu 


Asp 


Thr 


Ala 






135 




Ser 


Arg 


Val 


Tyr 




150 






Ala 


Trp 


Leu 


Ser 


165 








Val 


Ser 


Ala 


Gly 


Asp 


Asp 


Val 


Glu 








200 


Ser 


Glu 


Lys 


Lys 






215 




Ser 


Val 


Glu 


Lys 




230 






Thr 


Tyr 


Arg 


Lys 



245 



Asn 


Val 


Leu 


Leu 




10 






Leu 


He 


Lys 


Val 


25 








Leu 


Thr 


Ala 


Asn 


Arg 


He 


Val 


Leu 








60 


He 


Leu 


Thr 


He 






75 




Lys 


Val 


Leu 


Tyr 




90 






Val 


Ala 


Cys 


He 


105 








Asp 


Ser 


Arg 


Gin 


Val 


Leu 


Ser 


Asp 








140 


Gly 


Glu 


Val 


Ser 






155 




Thr 


Phe 


Tyr 


Pro 




170 






Gin 


Ser 


Ser 


Met 


185 








Tyr 


Ser 


Ser 


Glu 


Asp 


Leu 


Leu 


Lys 








220 


Pro 


Thr 


Val 


Leu 






235 




Val 


Asn 


Leu 


Val 




250 







Tyr Glu Ala Pro 
15 

Phe Cys Glu Thr 
30 

Lys Ser Ser Arg 
45 

Asp Glu Gly Asp 

Asp Ser Tyr Leu 
80 

Leu Asp Glu Cys 
95 

Glu Phe Thr Lys 
110 

He Arg Tyr Gly 
125 

Leu Asn Arg Phe 

Tyr Arg Cys Pro 
160 

Lys Thr Val Ala 
175 

Gin Val Arg Glu 
190 

Phe Val Tyr Leu 
205 

Ser Phe Gly Lys 

Thr Val His Glu 
240 

Arg Thr Lys Phe 
255 
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Gin Glu Asp Asp 
260 

Ser Arg His Val 
275 

Asp Asp Ala lie 
290 



Pro Phe Arg Ser 

Glu Ser Leu Thr 
280 

Ala Gin Ala He 
295 



Glu Asn His He 
265 

Tyr Ser Val Leu 



Thr Val Ala Leu 
270 

Ser Ser Lys Arg 
285 



<210> 50 
<211> 300 
<212> PRT 

<213> Citrus Tristeza Virus 



<400> 50 
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Asn 


Glu 


Glu 


His 


1 








5 








Pro 


Gly 


Gly 


Gly 


Lys 


Thr 


His 


Ser 








20 










Cys 


Val 


Lys 


Val 


Ser 


Cys 


Leu 


Val 






35 










40 


Thr 


Glu 


He 


Ser 


Gin 


Arg 


He 


Ser 




50 








55 




Ala 


Ala 


Lys 


Tyr Val 


Thr 


Asp 


Ala 


65 










70 






Ser 


Tyr 


Leu 


Met 
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His 


Leu 


Arg 










85 








Asp 


Glu 


Cys 


Phe 


Met 


Val 


His 


Ala 
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Phe 


Thr 


Ser 


Cys 


Lys 


Ala 


Val 


Val 






115 










120 


His 


Tyr 


He 


His 


Arg 


Asn 


Asp 


Leu 




130 










135 




Asp 


Ala 


Phe 


He 


Gin 


Pro 


Glu 


His 


145 










150 






Arg 


Cys 


Pro 


Trp 


Asp 


He 


Cys 


Glu 










165 
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Val 


Ala 


Thr 


Ala 


Asn 


Val 


Gly 








180 










He 


Glu 


Glu 


He 


Asn 


Gly 


Cys 


Asp 






195 










200 


Lys 


Tyr 


He 


Val 


Tyr 


Thr 


Gin 


Ala 




210 










215 




Leu 


Gly 


Arg 


Leu 


Thr 


Val 


Gly 


Arg 


225 










230 






Thr 


Val 


His 


Glu 


Val 


Gin 


Gly 


Glu 










245 








Arg 


Phe 


Lys 


Tyr 


Gin 


Glu 


Asp 


Thr 








260 










Val 


Val 


Ala 


Leu 


Thr 


Arg 


His 


Val 






275 










280 


Thr 


Ser 


Arg 


Arg 


Tyr 


Asp 


Asp 


Thr 




290 










295 





Ser 


Leu 


He 


Val 


Tyr 


Glu 


Ala 


Pro 




10 










15 




Leu 


Val 


Asn 


Ser 


Tyr 


Ala 


Asp 


Tyr 


25 










30 






Val 


Thr 


Ala 


Asn 


Lys 


Asn 


Ser 


Gin 










45 
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Glu 


Leu 


Met 
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Leu 
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Ala 


Ser 


Arg 


Val 


Phe 
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Val 


Asp 
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80 


Leu 
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Gin 


Leu 


Leu 


Phe 


He 
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Gly 


Ala 


He 


Gly 


Ala 


Val 


Val 


Glu 


105 
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Phe 
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Gly 
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He 
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Val 


Ser 
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Val 
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Asp 


He 








140 










Arg 
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Glu 


Val 


Ser 


Tyr 






155 










160 
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Ser 


Glu 
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Tyr 


Pro 


Arg 




170 










175 




Ser 


He 


Gly 


Lys 


Ser 


Ser 


Val 


Ser 


185 










190 






Asp 


Val 


Pro 


Tyr 


Asp 


Lys 


Ala 


Ala 










205 








Glu 


Lys 


Asn 


Asp 


Leu 


Gin 


Lys 


His 








220 










Asn 


Lys 


Val 


Val 


Pro 


He 


Val 


Asn 






235 










240 


Thr 


Tyr 


Lys 


Arg 


Val 


Arg 


Leu 


Val 




250 










255 




Pro 


Phe 


Ser 


Ser 


Lys 


Asn 


His 


He 


265 








270 






Asp 


Ser 


Leu 


Val 


Tyr 


Ser 


Val 


Leu 










285 








Ala 


Thr 


Asn 


He 











300 



<210> 51 
<211> 295 
<212> PRT 

<213> Lettuce Infectious Yellow Virus 
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<400> 51 
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Val 
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Arg 
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Gly 
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Lys 


Asn 


Lys 






35 




Arg 


Leu 


Glu 


Leu 
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Glu 


Lys 


Tyr 


Val 


65 








He 


Leu 


Glu 


He 


Ala 


Gly 


His 


Phe 








100 


Tyr 
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Tyr 


Glv 






115 




Tyr 
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Pro 


Ala 




130 






Asn 


Tyr 


Asp 


Thr 


145 








Leu 


Ser 


Asn 


Leu 


Val 


Lys 


Asn 


Val 








180 


Phe 


Gly 


He 


Asn 






195 




Tyr 


Leu 


Thr 


Phe 




210 






Asp 


Ser 


Gin 


Gly 


225 








Gin 


Gly 


Cys 


Thr 


Asp 


Asn 


Pro 


Val 








260 


Arg 


His 


Thr 


Thr 






275 




Asp 


Arg 


Val 
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290 







Pro 


Asp 


Val 


Asn 
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Thr 


Thr 


Thr 


Val 


Lys 


Cys 


Leu 








40 


He 


Asp 


Lys 


Leu 






55 




Lys 


Thr 


Tyr 


Asp 




70 






Val 


Asn 


Leu 


Tyr 


85 








Leu 


Thr 


Leu 


Leu 


Asp 


Val 


Asn 


Gin 








120 


Tyr 


Leu 


Ser 


Arg 






135 




Tyr 


Thr 


Tyr 


Arg 




150 






Lys 


Asp 


Glu 


Met 


165 








Asn 


Glu 


Val 


Tyr 


Val 


Val 


Gly 


Glu 








200 


Thr 


Gin 


Asp 


Glu 






215 




Gly 


Cys 


Arg 


Asn 




230 






Phe 


Ser 


Glu 


Val 


245 








Met 


Ser 


Asp 


He 


Thr 


Phe 


Lys 


Tyr 








280 


Asn 


Ala 
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